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I. Introduction 

Mingo Logan Coal Company, Inc. ("Mingo Logan") submits these comments in response 

to the Recommended Determination (or ''RD''), pursuant to the invitation of the U.S. 

Environmental Protection Agency ("EPA" or "Agency"). 1 Because the Recommended 

Detennination fmds no support in law or fact, Mingo Logan strongly urges the Administrator to 

rescind the Recommended Determination.2 

EPA ftrst provided notice of its intent to revoke Mingo Logan's Section 404 permit in 

September 2009.3 The permit, which EPA does not allege has been violated, was issued in 2007 

by the U.S. Army Corps of Engineers ("Corps"), following nearly a decade of review and 

1 Letter from PeterS. Silva, A.ss't Ad.m'r for Water. EPA, to Robert W. Shanks, 
President, Eascem Operations, Arch Coal, Inc. (Oct. 15, 2010), Exhibit 1. By letter of October 
27, 2010, EPA granted Mingo Logan's request for an extension of 30 days to respond to the 
Recommended Determination. Letter from PeterS. Silva, Ass't Adm. for Water, EPA, to Robert 
W. Shanks, President, Eastern Operations. Arch Coal, Inc. (Oct 27, 2010), Exhibit 2. EPA has 
confirmed that it will issue a Final Deten:nination. affmning, modifying or rescinding the 
Recommended Determination, by February 22, 2011. 75 Fed. Reg. 69,063, 69,064 (Nov. 10, 
2010). 

2 EPA Region III issued the Recommended Determination as well as the Proposed 
Determination. See EPA Region Ill Notice, "Proposed Determination tO Prohibit, Restrict, or 
Deny the Specification, or the Use of Specification (Including Withdrawal of Specification), of 
an Area as a DisposaJ Site; Spruce No. 1 Surface Mine, Logan County, WV ," 75 Fed. Reg. 
16,788 (Apr. 2, 2010); EPA Region III, Recommended Detennination of the U.S. Environmental 
Protection Agency Region II/ Pursuant to Secrion 404(c) afthe Clean Water Act Concerning the 
Spruce no. 1 Mine, Logan County, West Virginia (Sep. 24, 2010), available at 
http://water.epa.gov/1awsregs/guidance/cwa/dredgdis/404c_index.cfm. AU use of "EPA" within 
these comments, as they relate to the Recommended Determination or Proposed Determination, 
refers to EPA Region ill. Now that Region III bas issued the Recommended Determination, the 
Administrator may afft.rm, modify, or rescind the Recommended Detennination. See 4D C.F.R. § 
231.6. 

3 Letter from William Early, Acting Reg'! Adm'r, EPA Region III, to CoL Robert 
Peterson., Dist. Eng'r, Corps. Huntington Dist. (Sept. 3, 2009) at L Cmt Ex. 25. After a several 
month delay, EPA issued a Proposed Determination, detailing the reasons that EPA sought to 
revoke the permit, and clarifying that EPA relied on precisely the impacts it had repeatedly 
approved. 75 Fed. Reg. 16,788 (Apr . 2, 2010). After granting itself several more months, EPA 
issued the Recommended Determination. 



evaluation. EPA's action follows the issuance of a Surface Mining Control and Reclamation Act 

("SMCRA") penn.it in 1998, the State of West Virginia's issuance of a Clean Water Act 

("CW A") Section 4D2 pefl'1llt,4 authorizing discharges from the mine into downstream waters, 

and the Corps' years-long evaluation process that included the only Environmental Impact 

Statement ("EIS") ever prepared for an individual surface mine of this type. AJI of these actions 

were taken with EPA's participation and concurrence. Now, more than three years after the 

issuance of the permit, as Mingo Logan is actively mining the site in an attempt to recoup its 

decade-long investment, EPA bas declared that the impacts that it had approved are now 

unacceptable, and seeks to revoke the permit. 5 

Mingo Logan previously submitted a detailed comment on EPA's Proposed 

Determination.6 In that comment, Mingo Logan explained why EPA has no legal authority to 

revoke Mingo Logan's Section 404 permit Mingo Logan also detailed in its initial comments 

why EPA bas no legitimate technical or factual bases co object to the permit.. let alone revoke it 

years after it bad been approved. Mingo Logan does not repeat its previous arguments here. 

In these comments, Mingo Logan details bow the Recommended Determination's factual 

contentions do not justify EPA's exercise of its Section 404(c) authority. 7 Even assuming for the 

4 A Section 402 permit is also referred to as a National Pollutant Discharge Elimination 
System ("NPDES") permit. 

5 It is not a coincidence thac in the intervening years the Administration changed party 
bands, amid promises not to politicize science. 

6 Mingo Logan Coal Company, Inc., Comments in Response and in Opposition to the 
Proposed Detenn.ination to Prohibit, Restrict, or Deny the Specification, or the Use for 
Specification ( lncluding Withdrawal of Specification), of an Area as a Disposal Site; Spruce No. 
1 Surface Mine, Logan County, West Virginia (June 3, 2010) (hereinafter "Cmt."). 

7 To that end, Mingo Logan attaches a Technical Evaluation Document, in wbich CH2M 
HILL reviews the technical bases of the Recommended Determination. CH2M HilL. 
'1'echnical Evaluation Document, Review of USEPA Recommended Determination Spruce No. 
1 Mine, West Virginia" (Nov. 2010) (hereinafter '1ED2"). 
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sake of argument that EPA bas the legal authority to revoke a pennit under Section 404(c), and 

that EPA, not the State of West Virginja. is the arbiter of compliance with the State's water 

quality standards, the Recommended Determination is factually flawed and legally insufficient to 

meet EPA's high threshold for acting pursuant to Section 404(c) after a permit has been issued. 

Section II of these comments explains that EPA bears a heavy burden under Section 

404(c), which only allows EPA to act under narrow circumstances. Congress required EPA to 

demonstrate that the discharges authorized by the 404 permit will have an unacceptable adverse 

effect on certain narrowly defLned 404(c) resources. Congress did not give EPA unfettered 

discretion to usurp the Corps's authority under Section 404 and the State's authority under 

Section 402. Moreover, even EPA recognizes that once a permit bas been issued, EPA bears an 

even higher burden and can act only upon significant new information about significant impacts 

to 404(c) resources. Tbe remaining sections of these comments demonstrate that EPA has not 

met that burden. 

Section III describes EPA's misplaced concern regarding selenium. The Recommended 

Determination inexplicably ignores the numerous requirements imposed on Mingo Logan at the 

Spruce No. l Mine, wh..ich will prevent impacts from selenium. EPA gives no legitimate reason 

to doubt the efficacy of the selenium handling measures imposed by the State and the Corps. 

Instead, EPA ignores the low levels of observed selenium and attempts to predict the effects of 

the pennined discharges, without any water flow modeling. by relying on discharges from 

mining activities that had no stringent selenium handling restrictions. 

Section N addresses EPA's mistaken reliance on conductivity and changes in the 

composition of the macroinvertebrate community. Like selenium, conductivity was also fully 

considered during the permitting process. As the Corps stated in rejecting EPA's request to 

3 



suspend, modify or revoke Mingo Logan's permit. EPA's conductivity argument presents no 

new information. The science regarding conductivity remains so indeterminate that neither EPA 

nor West Virginia has adopted a legally meaningful water quality standard for conductivity. To 

the contrary. West Virginia rejects conductivity as an appropriate measure of water quality or 

aquatic ecos ystern health. Equally important. EPA· s flawed prediction that conductivity will 

adversely affect a subset of macro invertebrates does not demonstrate an unacceptable adverse 

effect on wildlife. The macroinvertebrates EPA focuses on are not wildlife. But even if they 

were, EPA has not demonstrated any disruption in trophic function or reduction in the overall 

number of macroinvenebrates in Spruce Fork. EPA also provides no data to suggest any impact 

on higher trophic level biota like fish or birds. 

Sections V and VI discuss EPA's implausible concern over golden algae and EPA's half

hearted and ineffectual attempt to manufacture a significant impact to one of the factors actually 

listed in Section 404(c). As detailed in those sections, EPA's "concerns" about golden algae or 

significant adverse impacts on salamanders, ftsh or birds do not even pass the "straight face" test. 

Section VII reminds EPA that Mingo Logan's mitigation plan complies with all legal 

requirements and wiU assure that the authorized fuls will have no unacceptable adverse impacts 

on wildlife. 

Finally, Section Vill notes that because EPA has explicitly abandoned reliance on factors 

that EPA bad relied upon in the Proposed Determination, EPA cannot rely on those factors in its 

Final Determination. 
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D. EPA Must Meet a High Standard Under Section 404(c), Especially After a Permit 
Has Been Issued 

A. Congress Provided EPA With Only a Limited Authority Under Section 
404(c) 

Section 404(c) requires EPA to establish that the "discharge of dredged or fill material" 

into "waters of the United States" : 

will have an unacceptable adverse effect on municipal water supplies, sbellfish 
beds and fishery areas (including spawning and breeding areas). wildlife. or 
recreational areas. 

CWA § 404(c), 33 U.S. C. § 1344(c). EPA must satisfy each of these requirements. Bersani v. 

U.S. EPA, 850 F.2d 36,40 (2d Cir . 1988) ("The burden of proving that the discharge [of flll 

material] will have an 'unacceptable adverse effect' is on EPA.") EPA acknowledges this 

burden. 45 Fed. Reg. 85,336, 85,33 8 (Dec. 24, 1980) (noting that the EPA Administrator "does 

have the burden to justify his action" under 404(c)); 44 Fed. Reg. 58,076, 58,080 (Oct. 9, 1979) 

("EPA [bas] the responsibility of establishing a basis for any subsequent determination of 

unacceptable adverse effects" on the 404(c) listed resources). 

In part.icuJar, the statute requires EPA to show that the "discharge of fill material" into 

"waters of the United States" wiU have unacceptable adverse effects on very specific resources .8 

Both the text and legislative history of 404(c) make clear that Congress intended 404(c) to be a 

limited and constrained authority. Indeed, Congress characterized the resources identified in 

8 EPA may not base its 404(c) action on impacts from 402 discharges; nor may it base its 
action on impacts caused by non-fill related mining activity occurring outside "waters of the 
United States." See Coeur Alaska, Inc. v. Southeast Alaska Conservation Council, 129 S.Ct. 
2458, 2467-68 (2009); Cmt. at 4, 41-43, 105-06. It is clear that the text of Section 404(c) is 
limited to the resources listed in Section 404(c). See 40 C.F.R. § 231 .2(e) . As Mingo Logan 
explained in its initial comment, the 404(c) resources are therefore included UJ the exclusion of 
other resources, areas and concerns. Cmt. at 66-67. 

5 



404(c) as ''critical areas."9 The statute also requires EPA to establish that the discharge of fill 

material into waters of the United States "will have an unacceptable adverse effect" on at least 

one of these critical resources. 33 U.S.C. § l344{c) (emphasis added). EPA cannot meet this 

burden based on speculation or possibility, but must establish a strong degree of cenainty that the 

effects "will" occur. 

B. EPA's Regulations Can Not Alter tbe Statutory Requirements Nor Provide 
EPA Unbounded DiS<:retion 

EPA bas adopted regulations that implement Section 404(c) . See 40 C.F.R. pt 231. In 

the regulations. EPA acknowledges the Congressional limitations in stating that it "may be 

exercised only where there is an unacceptable adverse effect on municipal water supplies. 

shellfish beds and fishery areas (including spawning and breeding grounds), wildlife or 

recreational areas." 10 EPA regulations define "unacceptable adverse effect" 11 as an: 

impact on an aquatic or wetland ecosystem which is likely to result in significant 
degradation of municipal watcr supplies (including surface or ground water) or 
significant loss of or damage to fisheries, shellfisbiog. or wildlife habitat or 
recreation areas. In evaluating the unaccept.ability of such impacts, consideration 
should be given to the relevant portions of the section 404(b )(1) guidelines ( 40 
CFR part 230) ["Guidelines"]. 

40 C.F.R. § 231.2(e). 

9 See Cmt. at 67-68 (quoting legislative history that describes the 404(c) resources as 
"critical areas"). 

10 44 Fed. Reg. 14,578, 14,579 (Mar. 13, 1979); RD at 9, 35, 75. 
11 Mingo Logan does not believe that EPA's regulations adequately account for what 

Congress intended "unacceptable" to mean within the context of 404(c). "Unacceptable," like 
"significant," is a relative term that must be weighed against the endangerment of the species, the 
size of the project., and any economic benefit from the project. The word "unacceptable" is 
either so broad as to not provide EPA with a meaningful standard to apply, or is a relative term 
that is not adequately accounted for in EPA's regulations. EPA construes "unacceptable" to 
mean unacceptable to EPA, which if true would be an improper delegation of legislative 
authority . 
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Despite reference to the 404(b)(l) guidelines, EPA recognized that Section 404(c) does 

not incorporate the full range of those guidelines. In fact, EPA originally proposed, but rejected, 

404(c) regulations providing that the "404(b)(l) guidelines provide the substantive criteria by 

which the acceptability of a proposed discharge is to be judged.'' 44 Fed. Reg. at 14,579. EPA 

rejected such a broad incorporation because such a standard was "misleading, since the 

guidelines are concerned with a greater range of resources than 404(c) is. To avoid any 

misunderstanding [regarding the scope of EPA's defmirion]. the reference now reads, 'the 

relevant portions of the section 404(b )( 1) guidelines."' 44 Fed. Reg. at 58,078. Accordingly, 

EPA can not point to the Guidelines writ large to inform its fmdings under 404(c). 12 Finally. 

EPA's fmal defuiltion acknowledges that EPA must demonstrate a "significant" adverse effect 

on one of these critical areas. 13 

C. EPA Has Set a Higher Standard Post-Permit 

When EPA published its fma1404(c) regulations. its preamble to those regulations 

wrongly claimed the authority to act after the Corps bad issued a Section 404 permit. But in 

making tha( claim, 14 EPA recognized that "an important distinction should be drawn" between 

the agency's 404(c) authority before a permit has been issued and after. EPA stated that: 

it would be inappropriate to use 404(c) after issuance of a permit where the 
matters at issue were reviewed by EPA without objections during the permit 
proceeding, or where the matters at issue were resolved to EPA's satisfaction 
dwing the permit proceeding, unless substamial new information is first brought 
to the Agency's attention after issuance. 

12 See Crnt. at 69. 
13 See Cmt. at 66. EPA must demonstrate that the authorized discharges will result in an 

unusual loss or damage to a 404(c) critical area, such that it has serious consequences for the 
species community or the surrounding ecosystem. Impacts that are routine in the 404 context, or 
impacts that do not have a signjficant impact on the species community or surrounding aquatic 
ecosystem are not "significant" 

14 Mingo Logan disputes this authority. Cmt. § IV. 
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44 Fed. Reg. at 58,077. EPA expressly acknowledged that it would be wrong to exercise its 

404(c) authority where tssues were raised and addressed during the permit proceeding. Instead, 

EPA promised to undertake 404(c) only in situations where there was substantial new 

information indicating significant impacts to critical404(c) resources. Accordingly, even under 

EPA's own view of its regulations, the 404(c) standard pre-permit is hlgh; the standard post

permit is even higher. 

As demonstrated below, the Recommended Determination violates EPA's commitment to 

exercise Section 404(c) sparingly. EPA reviewed all of the matters raised in the Recommended 

Determination over the course of the extensive permitting process, either in SMCRA, National 

Environmental Policy Act ("NEPA"), CWA Section 404, 402, and 401 processes, and consented 

to the issuance of the 404 permit. See Coeur Alaska, Inc., 129 S. CL at 2465. The 

Recommended Decision has not raised any "substantial" new information, but relies entirely on 

issues that were raised and addressed in the permit proceedings. See Letter from Scott 

Mandirola, Acting Dir., WVDEP, to Col. Robert Peterson, Dist. Eng'r, Corps, Huntington Dist. 

at 3 (Sep. 25, 2009), Cmt. Ex. 26 (hereinafter "Mandirola Letter") ("This is the most heavily 

studied and scrutinized surface mining coal operation in the history of [West Virginia]") . 

Indeed, the Corps recognized EPA's failure to raise new information. In response to 

EPA's request that the Corps suspend Mingo Logan's 404 permit, pending EPA's 404{c) action., 

the Corps evaluated the issues raised and stated that "USEP A neither points to any new facts or 

circumstances nor identifies any significant permit objections which were not earlier 

considered.'' Robert D. Peterson. Corps, Memorandwn for Record at 22 (Sep. 30, 2009) 

(refusing to suspend the pennit because the Corp's regulations, 33 C.P.R.§ 325.7, require that 

new circumstances or objections be raised), Cmt. Ex. 5. Indeed. even the district court in the 
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pending litigation acknowledged that the issues raised by EPA are not new. See Ohio Valley 

Envtl. Coal. v. US Anny Corps of Eng'rs, Nos. 3:05-0784 and 3:06-0438 slip op. at 3 (S.D. W. 

Va. Sep. 15, 2009) (" ... the EPA letter [of September 3, 2009] does not provide substantial new 

information regarding the Spruce No. 1 pennit."). 

ill. EPA Fails To Establish That the Permitted Discharges Will Raise Selenium Levels 
To Cause an Unacceptable Adverse Effect on 404(c) Resources 

To base any action under Section 404(c) on concerns about selenium, EPA must 

demonstrate that the permitted discharges into Pigeonroost and Oldhouse will cause selenium 

levels that will have unacceptable adverse effect on a 404(c) resource. EPA has not met its 

burden. EPA provides no information to suggest that selenium levels in Spruce Fork will rise, 

that existing or likely selenium levels will cause an unacceptable adverse effect on a 404(c) 

resource, or that EPA's projected rise in selenium levels would be caused by the 404 discharges 

instead of upland areas of the Spruce No. 1 Mine. 

Selenium was carefully examined and addressed during the permitting process. 

Consequently, the SMCRA permit and the 402 permit impose measures to ensure compliance 

with the State of West Virginia's selen.ium criteria, and protect water uses and the aquatic 

erosystem. EPA consented to these permit conditions, does not suggest that Mingo Logan has 

failed to comply with them, and does not demonstrate that the measures wiJI be ineffective. 

Most importantly, selenium levels are appropriately low in the areas of concern to EPA, and 

EPA provides no information to suggest that this will change. Instead, EPA bases its entire 

discussion of selenium on unsupponable comparisons that ignore the measures that Mingo 

Logan must take to minimize selenium loading downstream. 

9 



A. Selenium Was Addressed During the Permitting Process, and EPA Provides 
No New Information To Justify its Recommended Determination 

EPA objected to the initial issuance of the Section 402 perm.i€ in 1998, but withdrew its 

objection upon the addition of several conditions. See Cmr. at 28-29. EPA objected to the 

modification in 2002, but again withdrew its objection after the West Virginia Depanment of 

Environmental Protection ("\VVDEP") agreed to add selenium monitoring to all of the outlets 

(including internal outlets, referred to as ''on bench structures"), and add the selenium materiaJs 

handling plan as a condition of the Section 402 permit. !d. at 31-32; Letter from Allyn Turner, 

Dir .. Div. of Water Resources, WVDEP. to Jon Capacasa, Acting Dir., Water Prot Div., EPA 

Region ill (Oct. 28, 2002), Cmt Ex. 23. As a result, Condition 16 of the Section 402 Permit 

(from the modification approved June 24, 2003) specifies that a feasibility study will be 

conducted to identify selenium bearing strata and the locations of the drill holes for testing. 

EPA did not object to the modification in 2005 that created the current, smaller mine 

configuration, but instead consented to the existing configuration and surface water control plan. 

Cmt. at 32-33. WVDEP nonetheless imposed selenium limits on all outfalls from 404 discharges 

in Pigeonroost and Oldhouse. Cmt. §liD. EPA had the authority under CWA Section 402(d) to 

halt the permitting process, but instead consented to the issuance of the permit. 15 Cmt. at 33. 

The Corps also thoroughly studied selenium in the 404 permitting process, and EPA 

raised concerns about selenium levels in the NEP A process, via Jetter of June 16, 2006. Letter 

from Donald Welsh, Reg'! Adm'r, EPA Region rrr. to Ginger Mullins, Chief, Regulatory 

Branch, Corps, Huntington Dist. (June 16, 2006), Cmt. Ex. 6 at 3. The Corps responded to eacb 

of EPA's concefllii in the Final EIS (''FEIS"), in supplement to the Corps' own comprehensive 

15 The Section 402 permit was renewed in 2004 and 2007, also without objection from 
EPA. Cmt. at 33. 
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consideration of selenium. See Draft EIS ("DEIS") (Mar. 2006), page v; Chapter 2, pages 2-42, 

2-51.2-63, 2-68; Chapter 3, pages 3-40, 3-50,3-52, 3-93 through 3-94. and 3-101, avaiwble at 

http://www .lrh. us ace. army.miU _permits/Spruce%20N o%20 1 %20Mine%20Draft%20and %20Fin 

al %20EIS/Spruce%20Mine%20No%20 1 %20Draft%20EIS%20Marcb%202006/; FEIS (Sep. 

2006), Table 2-2 at page 2-103 (Comment EPA-7, EPA-9, EPA-11) available at 

http://www .lrh.usace.army. mill _permits/Spruce%20No%20 1 %20Mine%20Draft%20and%20Fin 

al %20EIS/Spruce%20Mine%20No%20 1 %20Final %20EIS %20-

%20September%202006/S pruce%20No%20 1 %20Mine%20FEIS %20-

%20September%202006. pdf. 

On December 19,2005, West Virginia issued a water quality certification to Mingo 

Logan pursuant to CWA § 401. Ltr. from Randy Huffman, Dir., WVDEP. to Ginger Mullins, 

Chief, Operations & Readiness Div .. Corps, HuntingtOn Dist. (Dec. 19, 2005), Cmt. Ex.. 9. To 

do so, West Virginia necessarily determined that the project would not cause or contribute to a 

violation of the State's water quality standards, including the water quality criteria for selenium. 

Cmt. Ex. 9 at 2; W. VA. CODER. §§ 47-2-8; 47-2 App. E. This 401 certification conclusively 

determined that the project would not violate water quality standards or the state's anti

degradation policy. See Ohi.o Valley Envtl. Coal v. Aracoma Coal Co., 556 F.3d 177, 208 (4th 

Cir. 2009). cert. dismissed, 2010 WL 3260662 (U.S. Aug. 19, 2010) (No. 09-247. R46-024) 

(hereinafter "OVEC') ("[a] § 401 certification is considered conclusive, and no independent 

analysis of the certification [by federal agencies] is required"). West Virginia does not expect 

that the 404 discharges will violate the applicable water quality criteria for selenium and EPA 

provides no reason to think otherwise. See Memorandum for Record at 7, Cmt Ex. 5. 
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1. The Section 402 and SMCRA Permits Require Material Handling 
Techniques Designed To Minimize Selenium Discharges and Set 
Appropriate Selenium Discharge Limits 

The surface water control plan and permit requirements (monitoring and limits) for the 

Spruce No. 1 Mine require modern material handling and mining techniques such as enhanced 

erosion conrrol. stormwater management, and selective handling of high-selenium overbrnden 

materials. These techniques are designed to prevent unacceptable adverse water quaJity impacts. 

As defmed in the SMCRA Permit, Spruce No. 1 Mine must follow the requirements of the 

"Special HancUing Plan (SHP)- Potentially Seleruum-Toxic Materials" section. Cmt. Ex. 2. 

The SHP requires that the operation must conduct sampling and analysis for identification of 

source materials with high seleruum-leach.ing potentiaL This material must then be segregated 

and placed in properly designed and constructed "isolation zones" on the mine site for fmaJ 

disposal in designated locations. The isolation zones are designed to minimize the mobility of 

selenium by reducing its contact with water. The isolation zones consist of a pad composed of 

non-toxic, non-acidic durable material at least 10 feet in tb.ickness. After the material is placed, 

it is covered by at least 4 feet of non-toxic alkaline material suitably compacted to reduce its 

permeability. The zones are then covered with at least 10 feet of ordinary backfill and 

revegetated. in accordance with the approved plan. In accordance with the SHP requirements to 

document the handling method(s) and disposallocation(s) in the isolation zones for this material 

during mining operations, Mingo Logan Coal Company provides quarterly certification reports 

to WVDEP. 

Imponantly, rhe SHP restricts the placement of fill containing selenium concentrations 

greater than 1 mglkg and re{).uires lh.ar spoil containing more selenium "( 1) Not be placed in 

close proximity to drainage courses," and "(3) Not be placed within a durable rock fill." TED2 

§ 3. tl; SMCRA Penuit S-5013-97- Attachment 0-8, Page 15.1 and 15.2; Cmt Ex. 2. Thus, 
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unlike past practices. no materials with significant selenium content will be placed either in a 

water of the United States or anywhere in an excess spoil valley ftll. Rather, the materials will 

be placed above the mine bench is areas isolated from water flows. Yet the Recommended 

Decision either ignores these requirements or unjustifiably assumes that Mingo Logan will not 

comply with them. 

The surface water control plan for the Spruce No. 1 Mine, to which EPA consented, also 

sets permit limits for Outlets 001. 002, 003. and 004, and mandates selenium monitoring at all 

other outlets. 16 AJI of the authorized discharges from the permined fills in Pigeonroost and 

Oldhouse discharge into Outlets 001, 002, and 003. 17 EPA complains that the Section 402 

permit only establishes selenium limits at some outfalls. but does not note that those permit-

limited outfalls are the ones that will ultimately discharge downstream of the 404 permitted fi.lls . 

EPA also seems to misunderstand the creation and function of surface water control plans. For a 

number of reasons, it is the dominant practice for some outfalls to have limits, and some to have 

only monitoring. 

2. All A vail able Data Suggests That the Fisb Assemblage in Spruce Fork 
Is HeaJtby, and Selenium Levels Are Low 

EPA· s primary concern related to selenium is the fish population downstream of Spruce 

No. 1 Mine in Spruce Fork. But EPA acknowledges that the fuh population in downstream 

Spruce Fork is "in relatively good condition" and has remained virtually unchanged for the past 

60 years despite decades of surface and underground mining upstream and downstream of the 

16 The selenium permit limitations for Outlets 00 l, 002. 003, and 004 is 4.7 chronic, and 
8.2 acute. See CH2M Hll..L, "Techillcal Evaluation Document Spruce No. 1 Mine, West 
Virginia" (June 20 10), Cmt. App. at 27, Table 1 (hereinafter "TED"); Section 402 Permit No. 
WV101702l, Crot. Ex. 12. 

17 Outlet 004 is a vestige of the previous mine plan, to which EPA also consented, which 
had authorized discharges into White Oak Branch. 
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Spruce No. 1 Mine. RD at 31, 32, 60. EPA does not present any data for selenium 

bioaccumulation in ftsh from Spruce Fork. As a result. the only relevant data points are the 

selenium levels in Spruce Fork. and the selenium levels in the discharges from the Spruce No. 1 

M.ine into Spruce Fork. Neither of these supports any concern about selenium. 

The levels of selenium discharging into Spruce Fork are low. The average concentrations 

of selenium below Outlet 028. at the mouth of Seng Camp Creek (Location 302) have been less 

than 2J..1g/L since January 2007. TED2 § 3.1.4. Average concentrations below the discharge of 

Outlet 017, at the mouth of Pigeonroost Branch (Location 507) have been lower, at 0.77 )Jg/L. 

!d. Similarly, average concentrations at the mouth of Oldhouse Branch (Location 514) have 

been lower still, at 0.68 IJg/L. ld. 

Spruce No. 1 Mine's combined impact on Spruce Fork. along with the Spruce Fork 

watershed up gradient of the mine, can be measured at the point on Spruce Fork just downstream 

of the three receiving waters. Selenium levels at this point have varied between 0.3 IJg/L to 2.45 

J..lg/L, and none of the values exceeded 2.9 J..lg/L. 18 ld. Moreover, not only do the most relevant 

sampling points demonstrate no cause for concern, the selenium levels related to the Spruce No. 

1 Mine have been going down (instead of rising, as EPA contends). RD at 39 n.lO, 40, 45 . 

From 1 anuary 2007 to December 2008, levels have averaged 1. 99 11 giL, but since December 

2008, the average has been 1.36 ~g/L 

B. EPA's Comparison to Da!-Tex and Other Older Mining Sites Is Unjustifiable 

EPA relies on comparisons between the Spruce No. 1 Mine and the Dal-Tex Complex to 

show that selenium levels in Spruce Fork will rise. But differences in mining practices, the 

18 Selenium values recorded in Spruce Fork, downstream of the Spruce No. 1 Mine, have 
averaged from 0.3 to 2.45 J..1g/L. None of the maximum values exceeded 2.9 IJg/L. Thus, the 
relevant selenium levels are very low in the portion of Spruce Fork likely to be impacted by 
discharges from the Spruce No. 1 mine. 
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extent and manner of coal seam m.iniog, and material handling techniques at the two mine sites 

render such comparison technically inappropriate. 19 See Cmt. at 113-14; TED2 § 3 .1.2. 

Inexplicably, EPA dismisses Mingo Logan's materials handling plan out of band, with no 

supporting data., and does not consider that the comparison sites were all mined without materials 

handling techniques (or any attempt to control selenium). 

At the outset of its section on adverse impacts, EPA erroneously argues that "impacts 

from the Mingo Logan Dal-Tex operation are likely to be a good predictor of impacts [to water 

quality aod aquatic life health] from the Spruce No. l Mine." RD at 37. To support this 

statement, EPA wrongly claims that the Corps agrees, and quotes from the Corps' DEIS section 

on "Mineral Resources": 

''[t]he past and present impacts ro topography, geology, and mineral resolli"ces 
of the previous mining along the western side of Spruce Fork are similar to the 
anticipated impacts of the Spruce No. 1 Mine, as mining is to occur in the same 
sttata." 

Id. (emphasis added). EPA misrepresents that the Corps' statement about the rock and coal to be 

extracted is an ·'acknowledge[rnent] by the Huntington District Corps of Engineers" that the 

Corps agrees with EPA's claims regarding comparative impacts to water quality. aquatic life 

health. and the ecosystem generally. !d. Obviously, the Corps said nothing of the sort. See 

DEIS at 3-15. In fact, the Corps wrote in the DEIS that "[o]verall, it would be anticipated that 

the Spruce No. 1 Mine would only contribute minimally to cumulative impacts on surface water 

quality." DEIS at v. That EPA begins its presentation of adverse impacts with such a blatant 

19 The data from Outlet 15 (shown in Figure 10, RD at 43) are not relevant for 
comparison to potential discharges from the Spruce No. 1 Mine. Outlet 15 at the Dal-Tex 
Complex. is the discharge from an abandoned underground mine in the Coalburg seam that is 
discharged to an entirely different watershed (Pine Fork. a tributary in the Guyandotte River 
system). The discharge is not the result of a surface mine or valley fill and does not represent 
anything similar to what may result from valley ftll from the Spruce No. 1 Mine. TED2 § 3. 1.2. 
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misrepresentation foreshadows the lack of technical rigor in the remainder of the Recommended 

Determination. 20 

1. The Dai-Tex Complex and the Spruce No.ll\1.ine Are Not 
Geographically Comparable 

EPA misleadingly suggests that the Spruce No. 1 Mine is geographically comparable to 

the Dal-Tex Complex. See RD at 10. 21 In fact, the Dal-Tex Complex is nearly three times larger 

than the Spruce No. l Mine. The Dal-Tex Complex encompasses approximately 6,630 acres and 

includes 11 surface mining permits, 9 underground mining permits, and 11 surface ancillary 

facilities permits. DEIS § 1.1.2. In contrast, the permit area for Spruce No. 1 Mine consists of 

2,278 acres, or 34 percent of the area of the Dal-Tex Complex. The significantly larger 

watershed of the Dal-Tex Complex renders in.appropriate EPA's reliance on Dal-Tex data to 

predict water quality impacts from the Spruce No. 1 Mine?2 Moreover, the coal seams at the 

20 EPA actually repeats its reference to this misleading statement at the beginning of its 
section on macroinvertebtates. See RD at 51. Without any analysis or supporting data., EPA 
uses this deliberate misstatement as the sole basis for its comparison to the Dal-Tex Complex. 

21 To sensationalize this overstatement, EPA includes an absurd overlay of the project 
boundaries on downtown Pittsburgh. Pennsylvania. See RD at 11. As can be seen in Exhibit 3, 
which portrays the project boundaries over the actual city limits, EPA has grossly misrepresented 
the size of Pittsburgh to the benefit of its inflammatory superimposition. 

22 A simple back of the envelope calculation suggests that if the Spruce No. 1 Mine is 1/3 
the size of the Dal-Tex. Complex, it should be expected to have 1/3 of the water quality impacts. 
And that does not account for the materials handling plan. the site management plan, and the fact 
that selenium levels from Dal-Tex. are coming from the entire mine, not just the authorized 
discharges. Yet, EPA proposes to compare the Dal-Tex Complex to the Spruce No.1 Mine on a 
1: 1 ratio, ignoring important rnaterilli handling differences. and assuming, without any support, 
that all selenium comes from the authorized ftlls. 

Additionally, as Mingo Logan noted in its earlier comments, while the boundaries of its 
surface mining permit represent one of the larger individual swface mining permits issued by 
WVDEP, the boundaries of the mining complex are nowhere near as large as many others in the 
State. At those other operations, smaller individual and adjacent surlace mining and Corps' 
permits reveal much larger overall mining operations. Cmt. at 161. 
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Spruce No. l mine will be mined in a significantly different manner. rendering the comparison to 

DaJ-Tex even less justifiable. TED2 § 3 .1.2. 

2. Historical Mining at Dal-Tex, Lacking the Benefits of Modem Mining 
Techniques~ Greatly Influences Downstream Impacts 

Unlike the Spruce No. 1 Mine watershed. the area around the Dal-Tex Mine Complex has 

been actively mined since the early 1900s. TED2 § 3.1 .2. Within the Left Fork Beech Creek 

watershed, the site of a modern-era surface operation on the Dal-Tex: Mine, about 450 acres had 

been previously mined. This facility experienced extensive mining predating the passage of 

SMCRA and was again mined in the 1990s with fmal reclamation to occur in the 2000s. Mining 

was restarted in July 2008 on this facility using structures and outfalls constructed in the 1990s. 

The majority of the mining activities within the Dal-Tex. Complex were completed by 1999. At 

tl1at time, selenium had not been identified as a parameter of concern in the Section 402 permit. 

so special material handling practices to address selenium were neither required nor 

implemented. As a result, selenium bearing strata in the rock layers overlying the coal seam 

were neither identified nor segregated in the mining process. To the extent these materials were 

in the spoil that was not needed to reclaim the mined area, they ended up in excess spoil valley 

ftlls and perhaps in the water courses underlying these ftlls themselves-where groundwater and 

swface water infiltration could freely interact with it and leach out the selenium. 

Further, some of the mining at Dal-Tex preceded the passage of SMCRA, which created 

techniques for erosion and sediment control, as well as selective handling processes for specific 

overburden. See Cmt. §§ Il .A.; VI.C.2.c. As such. the overburden from the coal seam would 

have been simply pushed into the valleys or streams. The mining at Dal-Tex that followed the 

passage of SMCRA still preceded the inclusion of selenium-specific controls in Section 402 

permits. And most of the mining did not benefit from the Approximate Original Contour 
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("AOC")/fill optimization process. which minimizes the amount of overburden placed in the 404 

fills. See Mandirola Lener at 3. Cmr. Ex. 26. As a result, the selenium levels at the Dal-Tex 

Complex are significantly greater than would be the case with newer mining practices.23 

Additionally, extensive underground mining was conducted in the Buffalo B, Middle 

Coalburg, Upper Stockton, and Five Block seams of the Dal-Tex watershed, which further 

contribute to selenium levels. AJI of this mining activity is situated above the drainage and 

contributes discharges to the surface water system. As such. the Dal-Tex Mine site has multiple 

and significantly different source areas that provide selenium loading to the watershed than those 

of the Spruce No. 1 Mine.24 

C. EPA Ignores Information Provided by Mingo Logan and Provides No 
Information To Suggest Tbat tbe Authorized Fills Will Cause Selenium 
Levels To Rise 

EPA vainly anernplS to discount the extensive consideration that was given to selenium 

in the permitting process. discredit the comprehensive surface management plan, and postulate 

23 By comparison, there has been only a very limited amount of historical mining in and 
around the Spruce No. 1 Mine. Within the Spruce No. 1 Mine pennit boundary, historical 
underground mining is limited to isolated areas along the eastern perimeter of the project area. 
As discussed further below, there bas also been some surface mining in the Right Fork of Seng 
Camp, which is not subject to this Recommended Determination.. Cmt. § VT.C.2.c. 

24 In addition to its erroneous comparison to the Dal-Tex Complex, EPA attempts to 
compare the Spruce No. 1 Mine to other (frequently unspecified) "similar projects." See, e.g., 
RD at 36. As with the comparisons to the Dal-Tex Complex, these comparisons are nullified by 
geological differences, historical mining practices, and material handling practices. Thus, EPA' s 
comparison of rock cores to Gut Fork Mine ignores the fact that seleruum mobilization is 
expected to be different because of differences in waste handling procedures between the two 
mines. RD at 37. A marked difference in selenium handling also sharply distinguishes EPA' s 
attempted comparisons to other Mingo Logan mines . RD at 45 n.l3 . EPA also argues that 
selenium criterion exceedances at other creeks in the Coal River Sub-basin with similar geology 
"support a prediction that construction of the Spruce No. 1 Mine as currently authorized will 
result in elevated levels of selenium in downstream waters." ld. at 39 n. lO. As with the other 
comparisons, this is not relevant to the Spruce No. 1 Mine unless EPA can provide evidence that 
material handling practices used at source areas in those watersheds were similar to those used 
for the Spruce No. 1 Mine. The Recommended Determination provides no such information. 
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selenium concerns where none exist. Each of EPA's arguments ignores crucial infonnation. 

Importantly, EPA provides no reason to doubt that the comprehensive surface management plan 

will work to effectively limit selenium discharges downstream. Even if EPA were not bound by 

West Virginia's conclusive Section 401 certification, EPA presents no reason to doubt West 

Virginia's conclusions. 

1. EPA Has Not Shown a Violation of the Applicable Selenium Criteria 
at the Spruce No. 1 Mine 

The Recommended Determination claims that certai.n outlets at the Spruce No. 1 Mine 

have violated chronic water quality standards for selenium, and that therefore future violations 

are expected. RD at 46-47. But the data EPA supplies do not support this assertion. Instead, 

EPA's argument manifests a fundamental misunderstanding of water quality standards.25 

a. EPA Conflates the Acute and Chronic Water Quality Criteria 

EPA's argument misrepresents and cooflates acute and chronic water quality criteria. 

EPA states that "[a] technical review of the submitted 16 monthly [Discharge Monitoring Report 

("DMR")] records for the Spruce No. 1 Outlet 028 document the maximum values exceeded the 

chronic selenium water quality criteria of 5 )lg/L on six occasions ... " /d. at 44.26 Yet EPA 

relies on just one or two measurements of selenium levels each month. See RD Table 4 at 46; 

25 As with the Proposed Determination. it appears that EPA is claiming authority over 
water quality through the Corps' exclusive authority to apply the 404(b)(l) guidelines. EPA 
begins ilS section on water chemistry by stating, in part, that "[L]be Section 404(b)(l) Guidelines 
direct that no permit should issue if the discharge will cause or contribute to violations of 
applicable water quality standards . .. " RD at 38. However, Section 404 of the CWA dictates 
that it is the Corps. and not EPA. that has the authority to enforce the 404(b)(l) guidelines. 33 
U.S.C. § 1344(b)(l); see Cmt. at 69. 

26 The permit establishes selenium limitations for outlets 001, 002, 003, and 004. Those 
limits are 4.7 )lg/L chronic, and 8.2 ~giL acute. See TED at 27, Table 1; Section 402 Permit No. 
WV1017021. Cmt. Ex. 12. There is no permit limitation for Outlets 028 or017. 
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RD Fig. 12 at 45.27 The West Virginia chronic criterion, however, is not intended to measure 

individual samples. To measure a single instance, the appropriate metric is the acute criterion of 

20 J.1 giL, which LS a "( o )ne hour average concentration not to be exceeded more than once every 

three years on the average, unless otherwise noted." W .VA. CODER. 47-2-8 (App. E, Table 1 

Parameter 8-27). EPA points to not even a single instance of a violation of the acute criterion at 

either Outfall 028 or Outfall 017. Moreover, even if EPA could show selenium above 20 j.Jg/L at 

either of these outlets, data from neither outlet is useful to predict any selenium exceedance from 

the permitted discharges, as explained below.28 TED2 § 3.1.3. 

The West Virginia chronic criterion, which EPA misleadingly represents as 5 ).1g/L per 

sampling event, is actually a "[f]our-day average concentration not to be exceeded more than 

once every three years on the average, unless otherwise noted." W.VA. CoDER. 47-2-8 (App. E, 

27 The column in Table 4 that EPA labels as the "Sample Date" is actually the "report 
date." RD at 46. The samples were taken on different days, and this error explains why the chart 
reflects more than one sample per month, but only one sample day each month. It also explains 
why every sample date conveniently fell on the last day of each month. 

28 EPA published guidance in 1987 that suggested states should adopt the 5 parts per 
billion ("ppb") (chronic) and 20 ppb (acute) standards. See "Ambient Water Quality Criteria for 
Seleuium-1987" (EPA 440/5-87-008) (cited at 65 Fed. Reg. 35,283, 35,284 (June 2, 2000)). 
EPA did not itself issue a rule requiring use of these standards until 1995, when it issued them as 
part of its "Revocation of the Selenium Criterion MaximUID Concentration for the Final Water 
Quality Guidance for the Great Lakes System." See 65 Fed. Reg. at 35,283. EPA was sued over 
that rulem.a.k..ing. One part of that lawsuit involved a challenge to EPA's acute selenium criterion 
to protect aquatic life. See Am. Inst. of Iron & Steel v. EPA. 115 F.3d 979 ("AISf'), 1003 n.7 
(D.C. Cir. 1997); 65 Fed. Reg. at 35,283. The challenge included claims that 

inorganic selenium has two oxidation states, selenite and selenate, that have 
different toxicities to aquatic life, and that EPA erred by promulgating a single 
acute criterion that failed to properly account for the two oxidation states. 

65 Feel Reg. at 35,284. Faced with th.is challenge, EPA agreed that it should propose a new 
approach after soliciting public comments. ld Accordingly, EPA moved to remand the acute 
criterion to allow EPA to propose additions. /d. The Circuit Court then issued an order vacating 
the acute selenium standard after noting tha( ''[t]he reguJations are seriously deficient." AJSJ v. 
EPA, No. 95- 1348 (D.C. Cir. Sep. 19 , 1996 Order). 
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Table 1, Parameter 8.27). As a result, EPA presents no data in the Recommended Determination 

or appendices that shows or suggests that outlet 028 bas ever exceeded the chronic selenium 

water quality criterion. 29 TED2 § 3.1.3. 

b. EPA Fails To Demonstrate That the Discharges Authorized in 
the 404 Permit Caused the Above-Background Selenium 
Levels 

EPA's reliance on selenium discharges from Outlet 028 is misplaced. Outlet 028 is a 

vestige of a previous mining operation and was included on a previous Section 402 permit As 

such, it does not reflect modem mining and material handling techniques. Moreover, the 

selenium levels noted by EPA do not appear to have originated in the ·existing 404 ftll in Seng 

Camp Creek. Thus, Outlet 028 does not reflect likely selenium discharges from the authorized 

fills in Pigeonroost and Oldhouse. 

i. Available Data Shows That the Elevated Selenium 
Loading Does Not Originate i.n the Existing Fill in Seng 
Camp Creek 

In August 2010, Mingo Logan initiated an investigation to determine the source of 

elevated selenium concentrations at Outlet 028. Mingo Logan retained Stunn Environmental 

29 EPA also contends that "[s]elenium concentration in excess of the chronic criterion 
were also reported from Outlet 017." RD at 45. On September 3, 2009, Outlet 017 recorded a 
discharge with a selenium concentration of 19.20 ).lg/L. But this reading is below the acme 
selenium criterion of 20 1-1g!L. which is the only criterion that is appropriate in this context (017 
does not have a separate permit limit). 

Moreover, the selenium levels at Outlet 017 could not come from discharges authorized 
under the 404 pennit that EPA is seeking to revoke. Outlet 017 does not discharge from a valley 
fill, but from an active mine site into Pigeonroost Branch. EPA has no authority under Section 
4G4(c) to review upland impacts. Upon investigation, it appears that the source of this discharge 
was impounded water that had been pumped out of a previously mined pit of Upper Stockton 
coal. TED2 § 3.1.3. This pit was left unreclaimed to provide temporary sediment control, but 
ultimately had to be dewatered to continue active mining. A water pump was setup in late 
August 2009 and the pit water was pumped into a sediment ditch that contributed to Outlet 017. 
The impounded water in these pits i.s a temporary condition that is being eliminated as mining 
proceeds. 
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Services co collect and analyze water samples from designated locations within the Right Fork of 

Seng Camp Creek m order to isolate the potential sources of seleruum found in the discharge 

from Oudet 028. Sturm collected samples on August 20,2010, September 24, 2010, and 

October 8, 2010. TED2 § 3 .1.3. On none of these occasions did Sturm fmd measurable flow 

from Valley Fill 1A, the lone discharge in Seng Camp that is authorized by the 404 permit at 

issue. Instead, the flow originated in the material placed in the 1990s, as well as sections of the 

treatment system that are beyond the scope of the CWA. Thus, the 404 discharges that Mingo 

Logan bas undertaken in Seng Camp do not appear to have contributed any selenium whatsoever 

to Outlet 028. 

ii. Outlet 028 Is Not Indicative of the Discharges 
Authorized by the Section 404 Permit 

EPA refers to the information from Outlet 028 as "data from the portion of the Spruce 

No. 1 'tvline that is already constructed in Seng Camp Creek." RD at 44. This misleading 

statement implies that Outlet 028 is part of the new construction at Spruce No. 1 Mine, and that 

the selenium levels there will predict seleniwn levels from the remainder of Spruce No. 1 Mine. 

In fact. Outlet 028 is not original to the Spruce No. 1 Mine, and does not benefit from the new 

mining techniques and materials handling plan that will accrue to the remainder of the outfalls. 

Outlet 028 is the discharge from an erosion and sediment control pond- now "existing 

Pond No. 2"- that was originally constructed in the Right Fork of Seng Camp Creek in the mid-

1990s pursuant to Swface Mine Perm.i( S-5070-91 and NPDES (Section 402) Permit No. 

WV1013289. During the reissu.ance of the Spruce No. 1 Mine Section 402 permit on August 7, 

2007 (Permit No. WV1017021), Outlet 02830 was transferred to the Spruce permit. Cmt. Ex. 12. 

30 Outlet 028 was Outlet 007 on the original permit, and the outlet numbers changed 
because there was already an Outlet 007 on the Spruce permit 
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The WVDEP added selenium as a "report only" parameter as a function of the transfer. The 

outlet, the pond, and much of the upstream area in the Right Fork of Seng Camp Creek was 

disturbed and filled as part of operations in the 1990s. 

To re-configure existing Pond No.2 and construct Pond Nos. 1 and lAB in anticipation 

of active mining at Spruce No. 1. Mingo Logan used excess overburden originally placed in the 

hollow during the 1990s~era mining. Some of the excess spoil from the site development was 

then placed atop ftll material that had previously been placed in the lower portions of the Right 

Fork of Seng Camp Creek as part of the m.id-1990s mining. The Corps determined this activity 

to be outside the scope of the CW A because all of the construction would occur in areas filled in 

the 1990s. Thus, current Outlet 028, the ponds, and the related sediment control structures in the 

Right Fork of Seng Camp Creek were constructed in or of excess spoil material deposited in the 

watershed in the 1990s. TED2 § 3.1.3. 

This is important because at the time of the mining in the mid-1990s, the relevant permits 

did not impose selenium limits or selective handling processes. As a result, the 1990's 

disturbance, which accounts for the ponds and the related sediment structures, did not reflect any 

attempts to locate or selectively handle selenium-bearing rock to prevent the formation of 

selenium-containing leachate. Thus, it is likely that selenium concentrations at Outlet 028 are 

the product of the 1990s-era spoil placement in the hollow and its redisturbance in 2006, rather 

chan from a failure of the selenium handling procedures subsequently used at the Spruce No. 1 

Mine. /d. 

2. EPA Does Not Provide Any Data To Support its Claims Regarding 
Dilutive Capacity 

EPA erroneously claims that Pigeonroost and Oldhouse have a significant dilutive 

capacity that is important to maintain low selenium levels in the mainstem of Spruce Fork. EPA 
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wrongly concludes that increased selenium concentrations in P1geonroost Branch, Oldhouse 

Branch, and Seng Camp Creek31 will therefore likely cause selenium concentrations in Spruce 

Fork to increase. RD at 46-47. 

EPA provides no data indicating that selenium levels in Spruce Fork will rise, nor does it 

cite to any. To the contrary, a model of the impact of these two watersheds on Spruce Fork 

shows that Pigeonroost and Oldhouse have a negligible dilutive effect on the downstream waters. 

The two streams combined represent only 9.92 percent of the watershed downstream of the 

Spruce No. 1 Mine. TED2 § 3.1 J. Seng Camp Creek represents only another 2.46 percent. and 

the watershed only grows as it passes the mine area. 

In order for Pigeonroost., Oldhouse and Seng Camp to raise the selenium level of 

downstream Spruce Fork above the chronic selenium criterion. the average selenium 

concentration at the three watersheds would h.ave to average 46.85 ll giL. RED2 § 3 .1.3. That 

represents an almost unfathomable selenium level that in many cases is over ten times larger than 

any observed seleniwn level in those three stre-ams. Thus, EPA's own data proves that selenium 

concentrations will not likely exceed the applicable water quality criteria. let alone lead to an 

unacceptable adverse effect. 

3. EPA's Attempt To Discredit the Materials Handling Plan Is Baseless 

Without any legitimate support, EPA contends that the materials handling plan ''being 

implemented by Mingo Logan in the Seng Camp Creek watershed has not fully succeeded in 

preventing exceedance of the numeric water quality criterion for selenium at Outfalls 17 and 28." 

RD at 45, n.13. There have been no exceedances of the relevant selenium criteria, and neither of 

31 EPA has withdrawn its attempt to revoke Mingo Logan's pennit with respect to Seng 
Camp Creek. As a result, the impacts relevant to this 404(c) action are those of Pigeonroost and 
Oldhouse alone. It is therefore inappropriate to include Seng Camp Creek in an assessment of 
potential impacts do\\nstrearn. 
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the outlets identified reflect the results of discharges from the pennitted fills in Seng Camp 

Creek.. TED2 § 3 .1.3. The selenium levels at 028 are caused by old unsegregated mine spoils 

rather than the construction of Valley Fill No. lA, with its modern selenium handling techniques. 

Outfall 017 is equally unrelated to the discharges authorized by the 404 permi~ as it is not 

anywhere close to an existing fiJI. 

a. EPA Compares the Spruce No.1 Mine to Sites That Were 
Mined Without Materials Handling Plans. 

EPA also disingenuously claims that Mingo Logan bas been unable to control setenium 

with such techniques at other sites. RD at 45 n.l3. EPA implies that if Mingo Logan has been 

unable to control selenium at irs other surface mines, despite the use of the same materials 

handling plan, Mingo Logan cannot be expected to control selenium at Spruce No. 1 Mine. EPA 

relegates this contention to the bottom of a footnote because EPA must be aware that it is just 

plain WTODg. 

All but one of the unnamed facilities for which the extension requests have been made 

are historical mining operations where active mining and reclamation activities were completed 

before 2000, and selenium was added as a monitored parameter of concern on a Section 402 

penn it reissuance after the facility was constructed?2 See RD at 45 n.l3 . Because these 

32 The only Arch facility that receives drainage from currently active mining and has 
sought an extension of its NPDES (Section 402) compliance schedule is one of the facilities on 
the Left Fork of Beech Creek on the Da..l· Tex property. This facility experienced extensive 
mining predating the passage of SMCRA and was again mined in the 1990s with final 
reclamation to occur in the 2000s. Mining was restarted in Ju..ly 2008 on this facility using 
srructures and outfalls constructed in the 1990s. Selenium concentrations at Beech Creek are 
elevated because mining occtuTed before seleniwn had been identified as a parameter of concern. 
so special material handling practices to address selenium were neither required nor implemented 
during the 1990s. Historical mining explains both the selenium in the discharge waters and 
seleniwn in fish tissue samples. See RD at 41 n.ll. 
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facilities were completed before 2000, there were no mining or material handling techniques in 

use to address selenium, and selenium limits had not been added to Section 402 permits. 

b. EPA's Estimate of Selenium Loading Relies on Unsupportable 
Assumptions 

In further postulating potentially adverse selenium levels, EPA inexplicably assumes the 

material ro be placed in ftlls will have a selenium concentration of 2.0 rnglkg. RD App. 4 at 4. 

Again.. this asswnptioo is baseless. The materials handling plan, a condition of the Mingo Logan 

permit, requires that all rock with selenium concentrations over 1 mglkg will be "back-stacked" 

in a dry location rather than being placed in the valley ftll. 

Not only does the assumed value of 2.0 mg!kg ignore the materials handling plan, which 

is specifically designed to limit the amount of selenium bearing rock, it assumes that Mingo 

Logan will place the coal it intends to extract into the authorized fllls. !d. This is not consistent 

with WVDEP regulations, SMCRA permit conditions, and maximizing yield. TED2§ 3.1.2. 

EPA also assumes a~ value of0.78, which is unrealistically low. 33 Applicable science 

suggests that~ values for selenium ranging from 3.8 to 6.7 ± 1.9 are more appropriate. TED2 

§ 3.1.2. 

Likewise, the record created by EPA does not establish that any posited problemative 

levels of selenium will result from the actual "flll material" to be placed in waters of the United 

33 The~ value is technically the sorbed metals concentration divided by dissolved metal 
concentration. This means it is a representation of the metal that is likely to dissolve in water 
and pass downstream. relative to the quantity that remains in rock or soil. A K1 value over 1 
means that more selenium will remain in the rock than pass downstream, and a K1 value under 1 
means that more selenium will pass downstream than will remain the rock. TED2 § 3.1.2. 
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States by Mingo Logan. Concerns about selenium leaching from upland areas of the mine into 

waters of the United States are outside the scope of EPA's 404(c) aulhority.34 

4. EPA Provides No Relevant Information To Support its Fish 
Bioaccumulation Projections 

The Recommended Determination contends that the discharges authorized by Mingo 

Logan's 404 permit "are likely to increase seleniwn loading to the immediate receiving streams 

and downstream waters," such that the increased selenium levels will have an unacceptable 

adverse effect on "downstream wildlife populations, including fish population (sic]." RD at 38, 

40. EPA provides no support for this conclusion. 

EPA seems primariJy concerned about the fish population downstream of Spruce No. 1 

Mine in Spruce Fork, where there are fish populations that EPA considers to be "in relatively 

good condition" despite decades of surface and underground mining upstream and downstream 

of the Spruce No. 1 Mine. /d. at 36, 60. There are no data for selenium in ftsh from Spruce 

Fork, however, and no data that can be attributable to the Spruce No. 1 Mine. TED2 § 3.1.5. 

In a misguided attempt to support its Recommended Determination with bioaccumulation 

data, EPA incredibly confuses Seng Camp Creek with Seng Creek. RD at 47 n. l4. These are 

two different streams in two entirely different watersheds. Fisb bave been analyzed from Seng 

Creek, as reported by WVDEP, but no data are available from Seng Camp Creek. TED2 § 3 .1.3. 

This is at least the second time in this proceeding that EPA has confused Seng Camp Creek with 

Seng Creek, despite earlier comments from WVDEP, the Corps, and Mingo Logan. See, e.g., 

Memorandum for Record, at 13, Cmt. Ex. 5; Mandirola Letter at 2, Cmt. Ex. 26. 

34 In a case involving this very pennit, the Fourth Circuit affmned the United States' 
position that the scope of its authority under Section 404 is limited to "nothing more than the 
filling of jurisdictional waters for the purpose of creating an underdrain system for the larger 
valley fill." OVEC, 556 F.3d at 194. 
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In a further important omission, EPA does not recognize that historical selenium data 

from discharges similar to those expected at Spruce No. 1 Mine indicate that most, if not all, of 

the selenium is selenate, which is the most oxidized form and least likely to bioaccumulate in 

fish . This is based on seleniwn speciation data collected by CH2M HILL from the discharge of 

7 different valley fill ponds at three surface coal mine sites in southwest West Virginia during 

2009 and 2010. 35 EPA twice wrongly states that selenate is the most toxic. TED2 § 3.1.3 .36 

IV. EPA Fails To Establish That a Rise in Conductivity or a Change in EPT 
Composition Will Cause an Unacceptable Adverse Effect on 404{c) Resources 

The Recommended Determination also relies on supposed impacts from conductivity and 

speculative changes in the composition of a subset of macroinvertebrates. EPA wholly ignores 

that both issues were fully considered during the permit proceeding, and that the mine and 

drainage plan is designed specifically to address conductivity. EPA also fails to establish a 

unique correlation between conductivity and the projected changes to the composition of a subset 

of macroinvertebrates, ignores important ecological factors, like macroinvertebrate abundance 

and habitat quality, and provides no information to suggest that the authorized fills will cause 

35 While the discharge limits are based on total recoverable selenium, selenate is the least 
likely form to bioaccumulate in aquatic organisms in these environments. 

36 EPA cites to "Lemley (1997)" to support its assertion of 4 11g/g in whole-body flsh as 
an effect level for teratogenic development and reproductive failure. RD at 47 n.14. It is unclear 
which "Lemley" reference is being used because there is no reference in Appendix 5 with that 
spelling or the correct spelling of the assumed author, '·Lemly." However, EPA's support for 
this 4 ~g/g effect level is weak. In the 1997 study to which EPA is presumably referring, Lemly 
wrote that visual indicators and symptoms were necessary to confirm an adverse effect from 
tissue concentrations. TED2 § 3. 1.5. Thus, by the standards of the Lernly study, this recently 
reported concentration is not enough to corroborate or draw conclusions of selenium-induced 
teratogenesis. Moreover, recent reviews report an effect level of about 8 IJg/g, which is double 
EPA's proposed level. /d. EPA has also published a draft water quality criterion of 7.91 )Jg/g, 
which has not been fmalized and bas itself drawn CDnsiderable criticism. /d Finally, there are 
no data for selenium in fish from Spruce Fork that can be attributed to Spruce No. 1 Mine in 
either of the recent reports by WVDEP. TED2 § 3.1.3. 
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conductivity levels or macroinvertebrate composition changes similar to those at the Dal-Tex 

Complex. Ultimately, EPA fails to establish an unacceptable adverse effect on 404(c) resources, 

fails to establish that a change in the makeup of a subset of macroinvertebrates would be a 

"significant" loss of macroinvertebrates, and fails to establish that either this change in 

macroinvertebrates or EPA's predicted rise in conductivity will have any impact on aquatic 

ecosystem health. 

A. Conductivity Was Evaluated During the Permit Proceedings, And EPA 
Presents Nothing New 

EPA flrst raised the issue of conductivity in 2002, in response to the proposed 

modification of the Section 402 permit. Cmt. at 31-32. EPA withdrew its objections and 

consented to the modification when WVDEP agreed to adopt conductivity monitoring and spoil 

handling measures to reduce conductivity. /d. at 32. The Corps also considered conductivity 

during the extensive NEPA review of the 404 permiL See DEIS, Chapter 2 at pages 2-42, 2-63 

through 2-64; Chapter 3 at pages 3-36, 3-27, 3-81; FEIS, Table 2-2 at pages 2-94 through 2-98, 

2-103 (Comments EPA-9, EPA-11). EPA raised the issue of conductivity in its comments on the 

DEIS. and the Corps addressed EPA's conductivity concerns in the FEIS. See FEIS. Table 2-2 at 

pages 2-94 through 2-98,2-103 (Comments EPA-9, EPA-11). At that point, EPA could have 

objected to the issuance of the permit under CW A Sections 404( q) or 404( c), but declined to do 

so. leaving the Corps' permitting action as rhe fmal federal response on conductivity. 37 See 

Coeur Alaska, Inc., 129 S. Ct. at 2458 (2009). 

The SMCRA, 402, and 404 permits, as well as the fill design and construction process, 

address EPA's conductivity concerns through a number of protective measures designed to 

37 Mingo Logan does not agree or concede that EPA has the authority under CW A 
Section 404(c) to base its action on an issue that is properly addressed under CWA Section 402. 
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minimize conductivity, and other water quality and aquatic impacts. Fill material is tested for 

durability, and acid-producing material is segregated. The West Virginia surface mining 

regulations require baseline monitoring for total dissolved solids (''TDS") and conductivity, as 

well as quarterly monitoring. Memorandum for Record at 15, Cmt. Ex. 5. Overburden handling 

practice and sediment control slructures are designed to manage drainage with minimum 

disruption down stream. !d. at 11-12. Mingo Logan must construct the authorized fiUs in a 

manner to minimize sediment loads in the stream and maximize sediment control sites. !d. at 12. 

Finally, Mingo Logan has agreed to comprehensive monitoring for total suspended solids, TDS 

(conductivity), pH, and a series of water-soluble metals. /d. As a resuJt, West Virginia issued a 

401 certification, which conclusively determines compliance with the State's water quality 

standards. See Letter from Randy Huffman, Dir., WVDEP, to Ginger Mullins, Chief. Operations 

& Readiness Div., Corps, Huntington Dist. (Dec. 19, 2005) ("401 Certification'), Cmt. Ex. 9; 

OVEC, 556 F. 3d at 208 ("A§ 401 cert.ification is considered conclusive"); Cmt. § II.C.; 

Memorandum for Record at 14, Cmt. Ex. 5. 

The Recommended Determination repackages those same previously-addressed concerns, 

but does not raise any new issues or information. Indeed, when EPA asked the Corps to suspend 

Mingo Logan's 404 permit in this proceeding on conductivity grounds, the Corps stated that 

EPA had failed to raise any new information, but "rather a new method for evaluating previously 

considered information." Memorandum for Record at 5, Cmt. Ex. 5. Moreover, of the six sites 

references in the 2008 Pond study on which EPA relies, five were evaluated by the Corps in the 

NEPA review. !d. at 6 . The Corps noted that by eliminating more tolerant species and aJI other 

measures of aquatic system quality in its analysis, EPA is asserting an increased likelihood of 

impairment based on a narrow metric that fails to consider the wide range of factors affecting 
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wildlife. !d. It is only through an exclusive focus of an extremely narrow metric and a failure to 

consider more tolerant Ephemeroptera, Plecoptera. and Trichoptera ("EPT") species, other 

measures of macroinvertebrate health, and the wide range of factors affecting aquatic wildlife 

that EPA is able to claim an increased likelihood of some form of impairment The Corps found 

this neither new nor persuasive. See id. at 5-6.38 In short, EPA raises the same concerns here as 

it did in the permit proceedings, where those concerns were appropriately addressed, with EPA's 

concurrance. 

B. There Is No Enforceable Conductivity Standard for EPA To Apply 

The source of EPA' s conductivity arguments appears to be an ad hoc conductivity limit 

of 500 J..iSicm. See Cmt § V.D.L EPA flrst proposed its ad hoc conductivity limit in April2010 

through the publication of a series of documents. 39 The proposed ad hoc conductivity limit has 

not been subjected to notice and comment, its scientific bases have not been fully vetted, and is 

neither a Section 303 water quality standard nor a Section 304(a) water quality criterion. <I{) 

38 Indeed. the Corp's response is a comprehensive refutation of EPA's scientific claims 
surrounding conductivity. See Memorandum for Record. Cmt. Ex. 5. 

39 On Aprill, 2010, EPA published a series of documents titled Improving EPA Review 
of Appalachian Surface Coal Mining Operations Under the Clean Water Act, National 
Environmental Policy Act, and the Environmental Justice Executive Order (Apr. 1, 2010), 
available at 
h Up:/ /www. epa. gov fW etl ands/ guidance/pdf/ app alach ian_mtntop_mining_detailed. pdf. Among 
other things, these docwnents presumptively apply EPA's ad hoc conductivity limit to Section 
402 and Section 404 permits. On April 12, 2010. EPA published A Field-Based Aquatic Life 
Benchm£Jrkfor Conductivity in Cen1Ta1Appalachian Streams. which sets forth the basis for 
EPA's ad hoc conductivity limit of 500 ~S/cm. See 
http://cfpub.epa.gov/ncealcfmlrecordisplay.cfm?deid=220171 . 

.w The National Mining Association ("NMA") has brought suit against EPA in the United 
States District Court for the District of Columbia. Complaint for Declaratory and Injunctive 
Relief. NMA v. Jackson, No. 1: 10-cv-01220 (D.D.C. filed July 20. 2010). Mingo Logan agrees 
with NMA that the series of documents that EPA published in April 2010 must comply with the 
Administrative Procedure Act ("APA") and go through notice and comment rulemaking 
procedures. Despite the failure to comply with the APA, EPA is nonetheless applying the ad hoc 
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Moreover, the 404(b)(l) Guidelines, on which EPA bases its authority to review water quality,41 

only permit consideration of the State's water quality standards. See Section fV.C.3, infra. 

There is no state nwneric water quality standard for conductivity. however, and the State of West 

Virginia bas explicitly rejected consideration of conductivity alone in applying its narrative water 

quality criteria. Consequently, there is no legally enforceable conductivity standard for EPA to 

apply. 

The propos~ conductivity limit is not a water quality standard, as that term is defmed 

under CWA Section 303. As Mingo Logan has explained, the State has primary authority over 

its own water quality standard program, and in this case 'Nest Virginia has not adopted a numeric 

water quality standard for conductivity. U EPA disagrees with the State on some aspect of its 

water quality standards, then EPA must make a specific determination that the State's standards 

are inadequate and thereafter follow a process for promulgating replacement standards. See Cmt. 

§ V.D. EPA has not done so. 

The proposed conductivity limit is also not a "criteri[on} for water quality," which EPA is 

authorized to promulgate pursuant to Section 304(a) of the CW A. See 33 U.S.C. § 1314(a). 

EPA has not followed the starutorily-prescribed. process for creating a formal criterion, but has 

instead simply created the proposed conductivity limit for its own purposes, outside of any 

statutory or regulatory regime. EPA convened a panel of the Science Advisory Board ("SAB") 

to review the proposed cu1 hoc conductivity limit, and acknowledged in its charge to the SAB 

panel that it may consider pursuing such 304(a) criteria for conductivity in the future but that the 

Agency had not yet decided whether or how to do so. In any event, the method used to derive 

conductivity limit to NMA members. This 404(c) action is an excellent example of the unlawful 
application of EPA's proposed lirniL 

41 Mingo Logan disputes this authority. Cmt. § V.D. 
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the proposed conductivity limit deviates from EPA's standard methodology for establishing 

304(a) criteria in a manner that would need to be vetted and reconciled through the statutorily 

prescribed process for adopting 304(a) criteria. 42 See 33 U.S.C. § 1314(a). Based on the panel's 

draft report, the method will require considerable additional work, data and information before 

being used for regulatory or permitting purposes. 

Because the proposed conductivity limit is neither a Section 303 water quality standard 

nor a Section 304(a) criterion,43 EPA is left with the argument that the proposed conductivity 

limit can be applied through the 404(b)(l) Guidelines. But, as Mingo Logan has explained, only 

the Corps bas the authority to apply the guidelines. 44 Moreover, the 404(b)(l) Guidelines 

42 EPA's proposed conductivity limit deviates from EPA's standard methodology for 
deriving water quality criteria in a number of significant ways. By way of example, the repon 
only considers the effects of conductivity on cenain invertebrate species and then limits its 
consideration of possible confounding factors to only one genera of mayfly, Ephemeroptera.. 
The report fails to consider other taxa and does not include the minimum of eight different 
families of aquatic organisms as required by EPA's standard methodology (such as fish, mussels 
or aquatic plants). EPA's charge to the SAB was more limited than necessary for peer review of 
the proposed conductivity limit as a recommeruied water q~UJlity criterion. Although outside 
their charge, the SAB panel made a point of noting the limitations in the data used to derive the 
conductivity limit and expressed concern that only macroinvertebrate genera were used to 
develop the limit. "Although the WV database did not include fish, amphibians, or mollusks, it 
would be instructive to compare the differential response to conductivity among organisms 
groups when possible." EPA SAB, Review of Field~Based Aquatic Life Benchmark for 
Conductivity in Central Appalachian Streams at 10 (Sep. 28, 2010 Draft). available a1 

http:/ /yosemite. epa.gov/sab/sabproduct.nsflea5d9a9b55cc319285256cbd005a4 72en3efd03 8cd57 
05ac852577ae004b972c!OpeoDocument (hereinafter "SAB Draft Report"). 

43 Even assuming that the proposed conductivity limit was an applicable 303 water 
quality standard (adopted by the State and approved by EPA) or a 304(a) criterion, it would not 
be independently applicable. Instead, it would need to be assessed and implemented through the 
State's Section 402 NPOES permit and Section 401 water quality certification for the Corps' 
Section 404 permit. because they are the exclusive means of regulating downsrream water 
quality under the CW A. These proceedings have come and gone; the State fully assessed 
compliance with applicable water quality s£andards and derived limits and conditions in the 
pennits deemed necessary to ensure that those standards will be maintained. EPA cannot second 
guess the State's decision-making now by reference to a new, ad hoc conductivity limit that has 
neither the force nor effect of law. 

44 Cmt. V.C.l. 
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specifically exclude consideration of ad hoc water quality standards like the proposed 

conductivity limit. 

EPA appears to rest its claimed authority to enforce the 404(b )( 1) Guidelines on the 

phrase "applicable water quality standards," which appears therein. See RD at 38. However, 

EPA has deftned the phrase "applicable water quality standards" to mean the water quality 

standards adopted by a state pursuant to the statutorily prescribed process under Section 303; in 

this case, West Virginia. See 40 C.F.R. § 131.21 (d); Alaska Clean Water Alliance v. Clarke, No. 

C96-1762R. 1997 WL446499 (W.D. Wash. July 8, 1997). As noted above, West Virginia has 

not adopted a numeric water quality standard for conductivity. Instead, West Virginja has 

adopted a narrative standard designed to protect the State's designated aquatic life use, and has 

soundly rejected the use of conductivity as a stand-alone metric for determining compliance with 

the narrative standard. See WVDEP, "Justification and Background for Permitting Guidance for 

Surface Coal Mining Operations to Protect West Virginia's Narrative Water Quality Standards, 

47 C.S.R. 2 §§ 3.2.e and 3.2.i" at 5-8 (Aug. 12, 2010) (hereinafter "Justification") (attached as 

Exhibit 4). Thus. the only "applicable water quality standard" is the State's narrative standard, 

as interpreted by the st.ate.45 

Moreover, EPA deliberately excluded consideration of other water quality metrics when 

adopting the 404(b)(l) Guidelines. EPA initially proposed the 404(b)(l) Guidelines to require 

compliance with "any applicable State water quality standard, approved or promulgated by EPA 

under section 303 of the Act, or any applicable water quality criteria promulgated by EPA." 44 

Fed. Reg. 54,222, 54.233 (Sep. 18, 1979). In the final404(b)(l) Guidelines, however. EPA 

45 As Mingo Logan has explained, the State's interpretation is controlling over any 
competing interpretation by EPA. Am. Paper /nst., Inc . v. U.S. EPA. 996 F.2d 346 (D.C. Cir. 
1993); Crnt. ill. C. 
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specifically limited the Guidelines to "any applicable state water quality standard," which EPA 

explained were the Stare's water quality standards in effect at the time. 45 Fed. Reg. 85.336. 

85,343 (Dec. 24, 1980). Thus, EPA rejected consideration of the criterion promulgated by EPA. 

If the guidelines exclude consideration of 304(a) criteria properly promulgated by EPA. then 

they surely also exclude consideration of ad hoc limits that have not even gone through the 

304(a) rulema.king process . Yet., EPA now seeks to include consideration of ad hoc limits that 

lack even the imprimatur of the CW A. 

C. EPA Fails To Take into Account Important Indicators of Ecological Health, 
and Instead Relies on Conductivity and Changes in EPT Composition, 
Which Are Overly Narrow Indicators of Ecosystem Health 

The Recommended Determination wrongly contends that the permitted fills will cause 

conductivity to rise, and that this rise will cause unacceptably adverse changes in 

macroinvertebrate communities. EPA overstates the value of conductivity as an indicator of 

ecological health, misrepresents the potential impacts on the macroinvertebrate community, and 

fails to show any adverse effect to a 404(c) resource. 

The Recommended Determination misrepresents the relationship between conductivity 

and macroinvertebrates and compounds this error by inappropriately focusing on an extremely 

narrow change in the composition of a small pan of the macroinvertebrate community, to the 

exclusion of far superior indicators of ecological health, such as the West Virginia Stream 

Condition Index ("WVSCf '). West Virginia, which bas primary authority over its water quality, 

has rejected EPA's proposed reUance on conductivity and narrow macroinvertebrate composition 

changes. EPA provides no reason to think these factors represent better, or even good., indicators 

of aquatic ecosystem health, much less that EPA's predicted impacts will resuJt in an 

unacceptable adverse effect on 404(c) resources. 
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1. EPA Focuses on Extremely Narrow Indicators of Aquatic Ecosystem 
Health 

Throughout the Recommended Determination and RD Appendix 1, EPA uses tenns like 

"extirpate," RD at 51 , "impact," id .. "degrade," id. at 52, "diversity," id., "impaired," id. at 57, 

"hinder," id. at 58 "taxa loss," RD App. 1 at 16, "richness," id. at 6-8, "altered," id. at 24, 

"affected," id.. "composition," id., "shifts," id. at 27. and "changes," id. In fact, Mingo Logan 

counts at least twenty-five discrete allegations in the Recommended Determination and RD 

Appendix 1. As a result, EPA's claim regarding the correlation between conductivity and 

macro invertebrates is a moving target. 4tl 

Cleared of all obfuscatory language and argumentation, EPA essentially claims that a rise 

in conductivity is correlated with a decrease in the total number of a subset of macroinvertebrate 

species, as well as an increase in more tolerant macro invertebrate species. See. e.g . . RD at 52; 

RD App. 1 at 26-27, 32. In other words, EPA predicts that subsequent sampling will fLnd fewer 

individual organisms that are members of a certain subset of macroinvertebrate species, but more 

individual orgarusms that belong to other macroinvertebrate species.47 EPA provides no 

justification for focusing on this subtle change, which is insignificant, or this small subset of 

macroinvertebrates, which do not correlate with aquatic ecosystem health. 

46 As EPA explains, conductivity is simply the ability of a solution to carry an electric 
current at a specific temperature. RD at 47; TED2 § 3.2.1. It is not a pollutant, but a rough 
measure of ions or TDS in the water. TED2 § 3 .2.1. Conductivity can also be used to measure 
salinity, because most TDS are technically salts, but it does not provide information related to 
specific constituents in the water. RD at 47; TED2 § 3.2.1. It has no causative relationship with 
macro invertebrates or other organisms. Conductivity can be used as an indicator of water bodies 
that should be studied in greater detail, but it is not a good measure of aqu.atic ecosystem health. 
See Section IV.C.3 , infra . 

47 EPA refers to this phenomena in a number of ways, but it is perhaps best characterized 
as a change inEPT composition. 
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a. EPA Focuses on a Narrow Subset ofMacroinvertebrates, EPT, 
and Ignores Other Information 

Macroinvertebrates are a large grouping of organisms that lack backbones and are visible 

to the naked eye. TED2 § 4.1. The overall group of macroinvertebrates consists of 

approximately thirteen more specific groupings, called "Orders." /d. § 3.2.2. Among these are 

Orders of insects, aquatic worms, crustaceans, and mollusks. See EPA, "Benthic 

Macroinvertebrate Identification," available at 

http://www.epa.gov/bioind.icatorslhunllbenthosid.html; WVDEP, WV Save Our Streams Field 

Guide to Aquatic Invertebrates, available a1 http://www.dep.wv.gov/ 

WWE/getinvolved/sos/Documents/Macroinvertebrates!WVSOSAdvanced_MacroGuide.pdf. 

Individual Orders can be divided further into "Families," which can then be divided further into 

"Genus." Below Genus is the most specific category, "Species," which represents distinct 

species of organisms.48 

The Recommended Determination focuses on just three Orders of insects: 

Ephemeroptera (mayflies), Plecoptera (stoneflies), and Tricboptera (caddisflies), which are 

collectively known as "EPT." RD at 52; TED2 § 4.1. Within these Orders are dozens of 

Families, and even larger numbers of Genus.49 

48 AJI organisms are organized into this taxonomic classification system, from the 
broadest grouping down to individual species (Kingdom, Phylum, Class, Order. Family, Genus, 
Species). All macroinvertebrate species fall under the Kingdom Animalia, the Phylum 
Arthopoda, Annelida, and Mollusca, and accordingly broader Classes, Orders, Families, and 
Genus. A "taxa" is a reference to all of one taxonomic category. For example "EPT taxa" refers 
to all species within the Ephemeroptera.. Plecoptera. and Trichoptera Orders. 

49 For example, there are at least twenty-two families of caddisfly, see EPA. "Benthic 
Macroinvertebrate Identification." At the most specific Level. there are over 2,000 distinct 
species of mayfly. TED2 § 4.1. 
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Thus, EPT represent only a small element of the roacroinvertebrate community. As can 

be seen in Table 6 of the Recommended Determination, EPT species represent fewer than half of 

all species collected in Pigeonroost and Oldhouse. RD at 53-54. By focusing on EPT alone, 

EPA ignores ten entire Orders of macroinvertebrates, including Diptera., whjch are the most 

diverse group of insects in the aquatic environment, representing 40 percent of the insect taxa. 

GEl Consultants, Inc. Ecological Division, Final Report Technical Review: A Field-based 

Aquatic Life BenchmLJrkfor Conductivity in Central Appalachian Streams at 11 (Sep. 2010) 

(hereinafter "GEil"). Exhibit 5; RD at 53-54. 

But EPA narrows its focus even further within the EPT orders. At some points, EPA 

limits its analysis to onJy Ephemeroptera (mayflies) and Plecoptera (stonefl.ies). RD at 52; RD 

App. 1 at 7-9 (focusing on only 39, then 9, species). At other poinlS, EPA excludes 

consideration of several genera of mayfly and caddisfly. RD App. 1 at 7-8. In the development 

of the Observed/Expected ("0/E") index, for example, EPA ignores the entire insect family 

Chirooomidae, and excludes all taxa that appeared in less than 10 percent of samples. RD App. 

1 at 10-11 o.4. EPA also focuses on Ephemeroptera (mayflies) alone at the beginning of 

Appendix 1. and. as discussed further below, discounts confounders primarily through 

comparisons to Ephemeroptera See RD App. 1 at 23, 30. Even within Ephemeroptera. EPA 

often focuses onJy on the most sensitive species. See RD, App. 1 at 6 (discounting genera that 

appear in Spruce Fork., as well as Pigeonroost and Old.house). In sum, the Recommended 

Determination focuses on an extremely narrow subset of macroinvertebrates, without 

establishing that a change in the composition of this narrow subset represents an unacceptable 

adverse effect, or will lead to a material decline in the overall health of the aquatic ecosystem. 

See Justification at 3. 
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b. A Change in the Composition of EPf Is Not The Same Thing 
as a Change in Abundance, or a Change in Diversity 

As noted above, EPA uses a variety of words to describe both the phenomena and the 

affected community that make up its claim. This has the effect of confusing EPA's very specific 

claim regarding a narrow group of macroinvertebrates with a number of related claims. These 

should not be confused. 

Importantly. the Recommended Determination does not claim that the total number of 

macroinvertebrates located in the streams will decrease. RD App. 1 at 30-31 (admitting that 

macroinvertebrate "abundance"50 and density may actually increase). EPA provides no 

information to suggest that the authorized fills will reduce the abundance of rnacroinvertebrates 

in Pigeonroost., Oldhouse, or Spruce Fork. See RD at 51-57. In fact. studies of EPT composition 

changes in response to elevated conductivity have consistently failed to demonstrate a change in 

the overall abundance of macro invertebrates. TED2 § 4 .1. While certain species may become 

less abundant, other species become more abW1dant. EPA also does not establish that the 

authorized fills will reduce either the abundance of EPT, or the abundance of EPT as a 

percentage of the total macroinvertebrate community in the streams.51 Indeed, EPA appears to 

50 Taxa "abundance," refers to the total number of organisms located in the study area, 
within that taxonomic category (e.g. mayflies, EPT, macroinvertebrates). In response to the 
likelihood that the fills will not impact the abundance of macroinvertebrates, and may even 
increase it, EPA meekly argues that "an increase in these metrics is not always 'beneficial."' RD 
App. 1 at 31. EPA provides no factual support for this claim and does not cite to any data or 
studies. 

51 Percentage of EPT (%EPT) refers to the abundance of organisms within the Orders 
EPT. relative to the total abundance of macroinvertebrate organisms located in the study area. 
%EPT has been commonly used as a rough measure of stream and ecosystem health. TED2 
§ 4.1. 
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concede that neither the total EPT nor percentage of EPT are likely to diminish. 52 See RD App. 

1 at 26, 31-32. 

One section of the Recommended Determination meekly claims that the authorized 

discharges will decrease macroinvertebrate "diversity." RD at 52.53 The term "diversity" refers 

to the number of unique genus or species located in a specific sample. 54 The primary support 

that EPA marshals for this claim is a technically inappropriate comparison to the Dal-Tex 

Complex, which is discussed further below. RD at 55-56; see Section fV.D. 

A change inEPT composition, which is the Recommended Determination's primary 

claim. does not necessarily indicate a decrease in diversity of macroinvertebrates or EPT. TED2 

§ 4.1.1. As EPA concedes, the data shows that a drop in the abundance of certain species would 

be accompanied by a corresponding increase in the abundance of other species. See, e.g., RD at 

52; RD App. 1 at 26-27, 32. And EPA's complete data set shows that different 

macroinvertebrate species react differently to changes in conductivity. GEil at 7; GEl 

52 EPA claims that %EPT is not a good measure of water quality because streams with 
poor water quality can also have a high %EPT. RD App. 1 at 26-29. EPA claims that although 
WVDEP does not rely on o/oEPT ro assess water quality, it uses the WVSCI, "other scores [used 
in the WVSCI] can be high enough for %EPT to obscure any relationships (i.e., correlations and 
regression-type analyses) between biological response metrics and stressors." ld. at 27. Not 
only does EPA not explain or support this vague claim, the only example EPA provides shows 
exactly the opposite. See id. at 26-27 (discussing an example of a water body with high %EPT, 
that nonetheless has a very low WVSCT). This is exactly what you would expect from WVSCI 
as a more comprehensive measure of water quality. This example shows that a high %EPT does 
not overwhelm the overaU score, but rather that the WVSCI score is not unduly influenced by a 
single metric, whether it is %EPT or EPT richness. 

53 The primary support that EPA marshals for its claim that macro invertebrate and/or 
EPT diversity is likely to decrease at Pigeonroost, Oldhouse, or Spruce Fork is a misguided and 
unsupportable comparison to the Dal-Tex Complex. RD at 55-56. This technically 
inappropriate comparison is discussed further below. 

54 For example, one hundred organisms from the same genus or species might constitute 
high abundance, but relatively low diversity. If the one hundred organisms were each from a 
different genus, that would constitute high diversity, but the same level of abundance. Diversity 
is synonymous with "richness." 
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Consultants, Inc. Ecological Div., "Primary Teclmical Concerns with Proposed EPA 

Conductivity Benchmark" at 1 (undated) (hereinafter "GEU"), Exhibit 6. Some species decrease 

as conductivity rises, while others increase. [n addition, some species decrease when 

conductivity decreases, which is directly contrary to EPA's proposed correlation. 55 GEil at 7. 

Other species have more complex correlations with conductivity, and increase abundance at a set 

point of conductivity, or at extreme lows or extreme highs. GEI2 at 1. Thus, species that were 

not seen in previous samples - either because the species is too uncommon to have appeared in a 

sample. or because the relevant metric excludes rare species- may appear as conductivity 

increases. See, e.g., RD App. 1 at 10-11 (excluding species that occur at fewer than 10 percent 

of sites from consideration in the OlE metric). 

2. A Mere Change in EPT Composition Does Not Independently Affect 
or Measure Aquatic Ecosystem Health 

EPA does not establish that its predicted change inEPT composition, which can have 

many causes, man-made and nattrrai,56 will adversely affect aquatic ecosystem health, much less 

specific 4{)4(c) resources. In fact, EPA's own data compels the conclusion that a specific EPT 

composition is not necessary to support a1l aquatic life uses. 

The composition of EPT (or macroinvertebrates) in a given stream can vary considerably. 

lnd.e,e{L the data presented by EPA shows that the EPT and macroinvertebrate communities vary 

considerably between Pigeonroost, Oldhouse, and Spruce Fork. RD App. 1 at 6-8. Table 2 in 

Appendix 1 shows that nine of the nineteen species of Epbemeroptera (mayflies) collected in 

55 This suggests that factors other than conductivity are influencing macroinvertebrate 
composition and further calls into question the utility of EPA· s proposed conductivity limit. 

56 A change in the composition of EPT in a given stream can result from a number of 
causes, natural and man-made. TED2 § 3.2.2. Naturally occurring events, such as droughts. 
floods. and predator-prey interactions, may cause changes in these populations. TED2 § 4.1.3. 
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Oldhouse and Pigeonroosr appeared in only one creek or the other. Similarly. ten of the sixteen 

species of Plecoptera (stoneflies) appeared in only one stream or the other. !d. at 8. The EPT 

composition in Seng Camp Creek was even more varied, and although EPA did not provide any 

data on the EPT composition of Spruce Fork, EPA indicated that it likely differs even further and 

lacks the sensitive EPT upon which the Recommended Decision inappropriately focuses. See 

RD App. 1 at 6-8 (stating that "many" of the mayfly genera found in either Pigeonroost or 

Oldhouse "have not been collected in Spruce Fork"). 

A change in the composition of EPT does not represent a reduction in ecological stream 

function. TED2 § 3.2.2. If species that perform a particular ecological function are reduced in 

number. they are replaced by other species that fill that niche. TED2 § 4.1.1. Data presented by 

CH2M lULL in the accompanying report, as well as numerous conunenters to EPA's proposed 

conductivity limit, indicate that mined and wunined sU'eams have approximately the same 

number of species within each feeding group (trophic level). This indicates that although mined 

streams saw a change in the composition of EPT, this change did not lead to a substantive change 

in feeding groups, and those streams did not see a substantive effect on the composition or 

function of these communities. 57 Jd. These changes inEPT composition do not indicate 

degradation of aquatic life health because such changes do not necessarily result in losses in the 

functions of the EPT community as a whole. !d. 

Moreover, this change inEPT composition does not indicate any impact on higher 

trophic level biota, because any decline in one population will be replaced by another that still 

satisfies the functional demands for the organisms that depend on macroinvenebrat.es. !d. In 

57 EPA counters that the composition of feeding groups may change when the 
composicion of EPT changes. RD App. 1 at 24. One would expect thjs to be the case, however, 
and EPA notably does not allege that tile function of the feeding groups will diminish. See id 
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fact, EPA makes no aJ legation that a change in EPT composition will result in an impact on 

higher trophic level species. This is because fish, birds, and other species that rely on 

macroinvertebrates are generalists, and are not dependent on a specific species of EPT. After 

analyzing EPA's data. CH2M HILL concluded that there was no evidence that a change inEPT 

composition impacts higher trophic level biota. ld. 

3. West Virginia Uses a Far More Comprehensive Measure of 
Macroinvertebrate Populations as an Indicator of Ecosystem Health 

Conductivity is sometimes used as an indicator of the ionic composition of a waterbody 

when data on specific constituents are lacking. TED2 § 3.2.1. At most, conductivity can be used 

as an indicator or heuristic to highlight water bodies that should be studied in greater detaiL 58 

EPA claims that conductivity is also "a good predictor of aquatic life use impairment." RD at 

47-48.59 In fact, however, conductivity is a poor predictor of impairment. 

As the Corps explained conductivity is far too broad and generic to be useful in 

managing water quality or ecosystem health. Justification at 2. West Virginia bas also rejected 

conductivity as a stand-alone metric, because "more than a simple conductivity measurement is 

58 It is not unhke the Body Mass Index ("BMI") that epidemiologists, dieticians, and 
other health researchers use to assess a healthy body weight. Although it is useful on a 
population level, in the absence of additional health information, it is not particularly adept at 
assessing the health of an individual person. 

59 In support of this claim. EPA cites to the Pond et al. 2008 study, which EPA proffers to 
suppon the conclusion that conductivity levels above 500 11Sicm are "strongly associated with 
high probability of degradation of native biota." RD at 48; RD App. 1 at 14. Both West Virginia 
and the Corps find EPA's reliance on the Pond study misplaced, because it ignores the numerous 
other important factors supporting aquatic life and is self-fuJfi.lling. See Memorandum for 
Record at 6, Cmt. Ex. 5; Justification at 3. Although EPA claims that conductivity c.m. 
independently indicate impairment. the study also used conductivity as an indicator of mining 
disturbance, which is self-serving, and eliminated more tolerant species from the analysis, which 
in tum increased the likelihood of demonstrating impairment. See Memorandum for Record at 6, 
Cmt. Ex. 5. As the Corps' wrote, the study did not include caddisflies and "eliminated the more 
tolerant species of mayflies, which lowers the stream's scores and increase the likelihood of an 
impairment determination." !d. at 5-6. 
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necessary to determine the heath of a stream." !d. at 5. Instead, West Virginia uses the WVSCI, 

among other factors affecting the aquatic ecosystem, to enforce the State's narrative water 

quality standards. ld at 4. 

WVSCI, which was developed under EPA contract, assesses six benthic 

macroinvertebrates metrics: toc.al number of taxa, total number of EPT taxa, percentage of 

organisms that are EPT, percentage of organisms that are Chironomidae (midges), percentage of 

organisms in the top two dominant taxa, and the Hilsenhoff Biotic Index. These six metrics are 

combined into a single multimerric index, including consideration of algae, invertebrates, fish, 

stream structure and/or function. Justification at 5. In addition to WVSCI, West Virginia takes a 

holistic approach and reviews other factors affecting the aquatic ecosystem to enforce its 

narrative water quality standards. !d. at 4. 

The Recommended Determination, by contrast, unjustifiably focuses exclusively on a 

single metric: a change in the composition of EPT. This analysis ignores five of the six 

macroinvertebrate metrics used in WVSCL which are designed to give a complete picture of 

macroinvertebrate health. The Recommended Determination also ignores all of the oilier metrics 

reviewed by the State and is a stark contrast to WVSCI's comprehensive assessment of aquatic 

ecosystem health. Such a narrow focus on a single macro invertebrate metric is an inappropriate 

measure of impairment, significant adverse impact, or compliance with narrative water quality 

standards. See id. at 3; Memorandum for Record at 7, Cmt. Ex. 5. 

West Virginia does not use a change inEPT composition as an indicator of aquatic 

ecosystem health or to determine compliance with its narrative water quality standards. 
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Justification at 3.60 Unless there is evidence that a change inEPT composition has had a 

significant adverse impact on the rest of the aquatic ecosystem, a change in EPT composition 

alone will not result in a violation or degradation of West Virginia's narrative water quality 

standard. !d. at 6. West Virginia analyzed the use of conductivity and a change inEPT 

composition, and concluded that "EPA's proposed Limits are too narrowly focused on a single 

parameter and single aquatic species to determine the health of the impacted watershed." !d. at 

7. "An ecosystem does not exist at a single point and, accordingly, its health cannot be assessed 

at a single point." !d. at 3. 

EPA's myopic focus on EPT composition obscures the fact that conductivity is poorly 

correlated with WVSCI scores. West Virginia considers streams that receive a WVSCI score 

below 60.6 to be impaired. ld. at 5 . Figure 1, which also appears in the WVDEP Justification 

document and is similar to one included in the initial CH2M IDLL report (TED, Cmt. App.). 

makes clear that the "correlation" between conductivity and aquatic life use is tenuous at best. 

See Justification at 6. 

60 EPA claims that "WVDEP has acknowledged that a 'shift' in the macroinvertebrate 
community can constitute impairment'' RD App. L at 32 (emphasis omitted). This is refuted by 
the Justification, and the sentence cited by EPA to support this outlandish claim specifically 
states that such impairment is best measured by the WVSCI. /d. 
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Figure 1. WVSCI Scores and Conductivity. TED2 § 3.2.3. 

At very low conductivities, a huge number of streams have WVSCI scores below 60.6, 

and at a conductivity of 1000 ~Stem- double the ad hoc limit proposed by EPA- many streams 

had WVSCI scores above 60.6.61 The variability in values for number of taxa is wide, 

suggesting that other stressors are better predicators of attainment or impairment. See 

Justification at 6 ("native aquatic life is protected at various values and ranges of specific 

conductance"). Both the Corps and West Virginia find the WVSCI assessment to be a more 

comprehensive and superior measure of water quality, which correlated poorly with conductivity 

scores . Memorandum for Record at 6-7, Cmt. Ex. 5; Justification at 6-8. The WVDEP called it 

a "loose and questionable causal relationship between conductivity and stream impairment," and 

61 A WVSCI score above 68 indicates fill support of aquatic life uses, but West Virginia 
uses 68 as an impairment threshold in order to account for sampling errors to avoid 
m.isclassifications. Justification, at 5. EPA attempts to strengthen the relationship between 
conductivity and WVSCI scores by unilaterally raising the reference value of 68 to 72. EPA 
simply asserts, with no supporting data, that a review of aJl reference sites inclicates that the 5th 
percentile of the reference scores is actually 72. See RD App. 1 at 17. 



concluded that "regulation solely via an indicator such as specific conductance is not the best 

way to protect against excursions from [the State's] narrative [water quality] standards." 

Justification at 6. 8.62 

Although West Virginia uses WVSCI and other factors to determine "impairment," EPA 

proposes its own method of determining impairment using the 0/E index. See RD at 56, RD 

A pp. 1 at 14-15. First, EPA declares that the 5th percentile of the reference site scores within the 

OlE index is an appropriate measure of impairment, because the WVSCI uses the 5th percentile 

of reference site WVSCI scores to create its impainnent threshold. See id. This attempt to 

equate the 0/E index and WVSCI ignores the obvious fact that the scores and the indexes 

themselves measure completely d~fferent things. Having equated. the 0/E and WVSCL EPA 

declares that 85 percent of the sites in the Pond study with conductivity above 500 11S/crn were 

"impaired" and that 0/E scores below the 5th percentile value represent an "unacceptable 

adverse effect." RD App. 1 at 11. 14-15. EPA provides no information to suggest that th.is 

conflation of OlE with WVSCI is appropriate, and it appears as if EPA has engaged in this 

exercise in order to circumvent the fact that the appropriate metric for determining impairment, 

WVSCI score, is poorly correlated with EPA's proposed conductivity li.mit. 

4. EPA's Proposed Correlation Between Conductivity and a Change in 
EPT Composition Ignores a Wide Range of Confounding Variables 

EPA's contention that increased conductivity is strongly correlated with a change in the 

composition of EPT ignores other factors similarly correlated with a change in the composition 

62 WVDEP adds that under the EPA-approved TMDL process, conductivity does not 
even become a likely stressor of a stream until it reaches 1075-1532.91-lS/cm, two to three times 
EPA's recommended limit. Justification at 7. 
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of EPT.63 EPA provides no information to suggest that these other factors do not account for 

some or most of EPA's predicted change inEPT composition. Indeed the data suggests that this 

is what is occurring. 

There are numerous other causes of changes in macroinvertebrate composition that 

EPA's proposed conductivity limit does not measure. These include changes to dissolved 

oxygen, hydrology, nutrients, organic-matter, pH, salinity, sediment loads, suspended solids, 

turbidity, water temperature, habitat, chemical levels, land use, droughts, floods, and interspecies 

competition, among others. EPA provides no data to suggest that these factors do not influence 

ecosystem health and the composition of the EPT commun.ity.64 In fact, EPA acknowledges that 

"habitat can strongly affect" the composition of the macroinvertebrate community. RD App. 1 at 

16. This is confmned by various studies which show that habitat is an important contributor to 

the health of the aquatic ecosystem. 

Despite the importance of habitat, EPA did not adequately analyze habitat as a 

confounding variable. Instead, EPA's 0/E scores were based on sites with uniformly favorable 

habitat. and are therefore unreliably skewed. Only 5 of !he 40 sites studied bad habitat scores 

63 EPA attempts to establish its proposed conductivity limit without any independent 
laboratory exposure studies. Instead, EPA has picked one metric that is correlated with a change 
in the composition of EPT (of which there are many) and declared it to be the cause of all 
observable macroinvertebrate community structure changes in extremely variable environments. 
EPA has not identified any published study indicating that sensitive invertebrate taxa exhibit 
acute or significant chronic toxicity at the proposed conductivity limit. If the proposed 
conductivity limit does have some toxicological significance. then EPA should be able to 
demonstrate some evidence that the particular EPT species EPA focuses on have a sensitivity to 
one or more of the water constituents that conductivity measures. Yet, EPA makes no attempt to 
explain the specific mechanisms of ion toxicity and has provided no toxicological explanation 
for the supposed causal relationship between the proposed conductivity limit and the specific 
EPT species. 

64 By merely arguing that conductivity is a superior indicator of changes in EPT 
composition, EPA implicitly concedes that other factors, which are not measured by 
conductivity, impact EPT composition. 
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less than 140. TED2 § 3.2.2. Without a representative selection of habitat scores, EPA could not 

meaningfully assess the impact of habital on EPT scores. !d. This is a significant omission, 

since habitat is a better predictor of degradation, as measured by WVSCI scores. lei 

In order to discount confounding factors. EPA primarily compared those factors to 

Ephemeroptera (mayflies), and excluded consideration of the rest of the macroinvenebrate 

communiry. GEil at 21; GEI2: TED2 § 3.2.2.65 This is inappropriate because the proposed 

correlation is between conductivity and all three Orders of EPT, not just Ephemeroptera. In 

order to appropriately address confounders, EPA must analyze their relationship with all of EPT, 

not simply the one (E) that shows the weakest correlation. 

EPA's inappropriate method of discounting confounders also ignores the fact that 

Epheroeroprera represent only 16.5 percent of the genera in the dataset analyzed by EPA. And as 

commenters to the proposed conductivity limit have noted. there is no clear relationship between 

the number of Ephemeroptera genera and conductivity. TED2 § 3.2.2; GEil at 20. Figure 2 

shows the poor the correlation between Ephemeroprera and conductivity. 

65 To distinguish impoundment as a factor, for example, EPA relies on the correlation 
between Ephemeroptera and conductivity at impounded sites. RD App. 1 at 23. 
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Figure 2. Total Epbemeroptera Genera and Conductivity. TED2 § 3.2.2. 

The fact thar Ephemeroptera are poorly correlated with conductivity undermines both 

EPA's analysis of confounders and EPA's proposed conductivity limit itself. If a poor 

correlation with Epherneroptera is a sufficient reason to discount confounders, then the same 

poor correlation with conductivity should eliminate conductivity as well. Such inconsistent 

evaluation of conductivity and various confounders undermines EPA's proposed conductivity 

level and calls into question EPA's failure to independently examine other confounders. 

D. EPA's Estimate of a Change in EPf Composition Is Based Entirely on an 
Unsupportable Comparison to the Dal-Tex Complex 

EPA generates its projected change inEPT composition by comparing the existing 

condition of Pigeonroost and Oldhouse to the existing condition of Beech Creek and other 

receiving streams within the Dal-Tex Complex. RD at 51-58. On that basis, EPA speculates that 

the condition of Pigeonroost and Oldhouse after the completion of the Spruce No. 1 Mine will 
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mirror the current condition of Beech Creek. !d. at 51 . But EPA cannot support any such 

prediction. 

EPA misleadingly contends that "the 2006 Spruce No. l EIS states that impacts from the 

Spruce No.1 Mine are expected to be similar to those from the Dal-Tex operation." !d. As 

Mingo Logan has explained, the DErS says no such thing. See id. at 37. The quoted language 

instead refers to similarities in "topography, geology, and mineral resources," not water quality 

impacts and impacts on the aquatic ecosystem. DEIS at 3-15. Thus, the principal justification 

for comparing modern day Pigeonroost, 0\dhouse and Spruce Fork to modem day Dal-Tex is 

unsupponed by the onJy material cited by EPA. 

Moreover, whi.le the Spruce No. 1 Mine and the Dal-Tex Complex are located in the 

same area of West Virginia. any similarities end there. As explained above, the Dal-Tex 

Complex is almost three times as large as the Spruce No. 1 Mine on an acreage basis, includes 

underground mines, and has been actively mined since the early 1900s, much of it before the 

passage of SMCRA. TED2 § 3.1.2. Additionally, extensive historical underground mining is 

situated above the drainage and contributes discharges to the surface water system. As such, the 

Dal-Tex Mine site has multiple and significantly different source areas. As Mingo Logan has 

also explained, modem mining practices and techniques further differentiate the Spruce No. 1 

Mine, and limit conductivity increases downstream. See Section IV.A, supra. 

Aside from these important differences, EPA's comparison between the Spruce No.1 

subwatershed and the Dal-Tex subwatershed is flawed in its own right. First and foremost, EPA 

provides no information about the EPT baseline of the Dal-Tex Complex before the extensive 

historical mining there. As a result, EPA cannot demonstrate that the existing EPT population at 

the Dal-Tex Complex is the result of mining; much less a result of discharges of fill material 
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comparable to those authorized by Mingo Logan's 404 permiL Without a baseline, EPA has no 

basis for its statements Like ''past mining by Mingo Logan has led to the estimated extirpation of 

-70% of the native expected taxa in their adjacent Dal-Tex mine operation." RD at 56. 

Moreover, wrule EPA shows that the species of EPT vary between the Spruce No. 1 

subwatershed and the Dal-Tex subwatershed, see RD at 53-54, Table 6, EPA's data also shows 

an equal if not greater variation between species of EPT as between Pigeonroost. Oldhouse and 

Seng Camp, see RD App. 1 at 7-8, Tables 2, 3. This demonstrates how dynamic the EPT 

populations are, and how additional measures, as reflected in WVSCI, are needed to assess 

impacts to biotic integrity and wildlife inhabiting streams. 

E. EPA Has Not Demonstrated That the Authorized Fills Will Have an 
Unacceptable Adverse Effect on a 404(c) Resource 

EPA may not appropriately consider impacts to macro invertebrates without 

demonstrating a resultant, unacceptable adverse impact to a 404(c) resource. As Mingo Logan 

explained l.n its initial comment. rnacroinvertebrates are nor ''wildlife," within the context of 

Section 404(c), or are otherwise a 404(c) resource. See Cmt. at 90-91. Yet, EPA has presented 

no information to suggest that an increase in conductivity or a change inEPT composition will 

adversely effect a 404(c) resource. 

Even if macroi.nvertebrates were a 404(c) resource, EPA presents no evidence that 

macroinvertebrate or EPT abundance in Spruce Fork will diminish after the Spruce No.1 Mine is 

fully constructed or that losses of macroinvenebrates or select EPT species in Pigeonroost or 

Oldhou.se Creeks will be significant to the macroinvenebrate community or to aquatic ecosystem 

health. EPA simply fails to demonstrate any unacceptable adverse impact to macroi.nvertebrates 

in the authorized fill or downstream. 
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1. EPA Provides No Information To Suggest That Trophic Function or 
Higher Order Biota Will Be Disrupted 

Not once in the Recommended Determination does EPA contend that the alleged impacts 

to macroinvertebrates will have an unacceptable adverse effect on higher trophic level biota, or 

any 404(c) resource. Nor has EPA established that a change inEPT composition will cause any 

adverse impacts to predator species or other higher trophic level biota. Indeed, the 

Recommended Determination does not once claim that a shift in the relative abundance of 

certain species of EPT is correlated with the populations or health of any of the 404(c) resources. 

Neither the Pond srudy, nor EPA's proposed conductivity limit addresses impacts to fish or 

wildlife.66 

The Recommended Determination does not provide any data to suggest that a change in 

EPT composition will disrupt the trophic function of the EPT or macro invertebrate communities. 

Any decline in one population of EPT species will be replaced by another that still satisfies the 

functional demands for the organisms that depend on macroinvenebrates. TED2 § 4.1.1. Th..is is 

because fish, birds, and other species that rely on macroinvertebrates are generalists, and are not 

dependent on a specific species of EPT. ld. 

The most direct evidence that conductivity does not result in adverse effects to such 

higher trophic resources is that Spruce Fork, which has a conductivity value over 500 11Sicm. and 

a different distribution of EPT taxa than either Pigeonroost or Oldhouse, has maintained a 

healthy fish assemblage for the last 60 years. RD at 32, 60; TED2 § 3.2.3. 

66 The SAB panel pointedly noted that only macroinvenebrate genera were used to 
develop the proposed conductivity limit, and that ''lhe WV database did not include fl.sh, 
amphibians or mollusks." SAB Draft Report at 10. 
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2. EPA Fails To Demonstrate an Unacceptable Adverse Effect Within 
the Footprint of the Authorized Fill 

EPA asserts that the rnacroinvertebrates that live within the footprint of the authorized fill 

will be destroyed. RD at 51. But EPA provides no reason to think that the macroinvertebrate 

community as a whole will suffer any significant effect from this loss. TED2 § 3.2.2; 4.1.1. 

Instead, EPA simply assumes that any potential loss of certain EPT species within the footprint 

of the fill will be significant. RD at 51. EPA provides no data to support this assumption. In 

fact, any loss of EPT in the footprint of the fills will have an inconsequential impact on the 

roacroinvertebrate and EPT community in the area and an inconsequential impact on downstream 

rnacroinvertebrate and EPT abundance and diversity. TED2 § 4.1.2. EPA effectively concedes 

this point when it notes that the macroinvertebrates with which it is concerned are "naturally 

ubiquitous across the region, not rare, or endangered." RD App. 1 at 32. Any loss of sensitive 

EPT cannot therefore have any "significant" impact on the species community within the area 

Indeed, such impacts to macroinvertebrates would also be expected at any surface mine 

in the United States, and any fill requiring a 404 permit. Macroinvertebrates inhabit all waters of 

the United States, and any fill placed in such waters will inevitably impact macroinvertebrates to 

some degree. If EPA could base its 404( c) determination on fLll impacts to macro invertebrates, it 

would destroy the carefully balanced structure of the 404 permitting process. Section 404{c) 

would become the rule, not the exception. and would render every 404 permit uncertain and 

subject to the whim of EPA. This proves too much and greatly exceeds the circumscribed 

authority that Congress granted EPA under Section 404(c) as a small check in the overall 404 

statutory scheme, which explicitly approves the discharge of fill material into waters of the 

United States. 
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3. EPA Has Failed To Demonstrate That the Authorized Discharges Will 
Have an Unacceptable Adverse Effect Downstream67 

The central thrust of EPA's conductivity and macroinvertebrate argument is that the 

permitted fills in Pigeonroost and Oldhou.se will cause conductivity to rise in those streams and 

in Spruce Fork, and lead to a change inEPT composition. This argument suffers from several 

flaws. 

First, the flow and watershed contribution of Pigeonroost and Oldhouse to Spruce Fork is 

nominal. Pigeonroost and Oldhouse constitute only 9.92 percent of the watershed at the point 

just downstream of the Spruce No. 1 Mine. Moreover, these two streams represent only 6.6 

percent of the measureable flow at that point. They are therefore not significant contributors to 

the Spruce Fork watershed, and do not provide significant dilutive capacity. 

Second, EPA concedes that few if any sensitive EPT live in Spruce Fork. RD App. 1 at 

6. And few of the tolerant EPT found in Spruce Fork are found in Pigeonroost and Oldhouse. 

See RD App. 1 at 26. Thus, without regard to the permitted ftlls in Pigeoruoost and Oldhouse, 

whatever sensitive EPT may be in those creeks are not providing any benefit co the EPT 

composition in Spruce Fork. As a result, EPA cannot demonstrate that any change in the EPT 

composition in Pigeooroost and Oldhouse will adversely impact the ecological health in Spruce 

Fork. 

Thi.rd, EPA does not establish whether any conductivity increase in Spruce Fork will 

come from the permitted discharges, the upland activities at the mine regulated under SMCRA. 

or some other factor like habitat change. Conductivity results from rainfall or other water 

sources running across exposed rock and soil. TED2 § 3.2.1. ft does not result from the 

67 Mingo Logan does not believe that EPA bas the authority to base the exercise of its 
404(c) authority on downstream impacts, where the downstream discharges are controlled by a 
permit issued under Section 402. Cmt. V.A. 
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authorized discharges, per se, and in fact conductivity would be expected to rise somewhat 

whether the permitted fills were constructed or not.68 ld All areas of the mine site that would 

expose rock are potential causes of an increase in conductivity (as are agricultural and forestry 

operations to name a few). All water on site that is exposed to rock and soil, whether rainfall or 

underground, is a potential source of increased conductivity. Section 404(c), however, does not 

give EPA authority over other land uses, such as upland mining activities, or mining point source 

discharges regulated under Section 402. 

Fourth, EPA's data makes clear that a change inEPT composition bas numerous potential 

causes.69 EPA explicitly concedes that habitat causes such change, and the data suggests that 

habitat may in fact be a superior indicator. TED2 § 3 .2.2. Because EPA cannot show that any 

projected EPT composition change will be caused by an increase in conductivity, or the water 

constituents measured by conductivity. EPA cannot base its Recommended Determination on a 

rise in conductivity. 

Fifth, even if EPA could demonstrate that a change inEPT composition resulted from the 

authorized discharges alone, EPA must still demonstrate that the effect is adverse and significant 

or unacceptable. EPA cannot show either. All streams have different compositions of EPT, and 

EPA has admitted that the relevant sensitive EPT are ubiquitous. See RD App. 1 at 32. If the 

68 Elsewhere, EPA bas suggested that its concerns about conductivity are raised by any 
land disturbance which exposes previously unweathered rock to the elements even when no 
filling is proposed. For example, EPA has opposed draft Section 402 permits for mining 
ventures over issues concerning conductivity where the only discharges proposed were 
stormwater discharges from on-bench sediment control strucrures associated with a higbwall 
mining operation. See. e.g., Letter from Evelyn S. MacKnight, Chief, NPDES Permits Branch. 
EPA Region ill, to Jeffrey Parsons. WVDEP (Oct. 28, 2010), Exhibit 7. 

69 Moreover, EPA cannot demonstrate that the decrease in abundance of certain species 
represents a loss of those organisms. As the Pond study on which EPA relies acknowledges, a 
decrease in abundance may simply reflect relocation to a preferable habital. TED2 § 3.2.2. 
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species are everywhere, and every stream has a different EPT composition, then a shift in 

ubiquitous species for two creeks cannot be a significant adverse effect for macroinvertebrates 

within the region. 

V. EPA Has Not Established That Golden Algae Growth Is Likely or Even Plausible 

The Recommended Determination claims that the authorized fllls: 

''are likely to contribute to in stream conditions in or near Spruce Fork that 
may support the growth of golden algae (Pynnnesium parvum)." 

RD at 60 (emphasis added). The numerous caveats in this claim indicate that even EPA does 

not take it very seriously. And with good reason. 

EPA's concerns rest entirely on a bloom that occurred in 2009 in Dunkard Creek, West 

Virgi.nja, approximately 225 miles from the Spruce No. 1 Mine.70 In all the years of mining in 

West Virginia and PeilllSylvania, the 2009 incident in Dunkard Creek remains the only 

documented bloom of this toxic algae associated with a pond and creek downstream from a mine 

site. 

Importantly, Dunkard Creek differs markedly from the area around the Spruce No. 1 

Mine in water chemistry and stream conditions. The 2009 algal bloom in Dunkard Creek was 

associated with a warm pond that fed into the creek during conditions of elevated chloride, 

sulfate, and conductivity. Dunkard Creek had a conductivity value of over 25,000 ).lS/cm in the 

area of the bloom. By contrast. the conductivity values at Spruce No. 1 Mine sites averaged 20 

to 440 in 2008 and 2009, or approximately 50 to 1,000 times less than the conductivity value at 

Dunkard Creek during the bloom. 

70 The operation associated with the Dunkard Creek incident is an underground mine, not 
a surface mine bke the Spruce No . 1 Mine. 
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The Spruce No. 1 Mine sites are associated with much smaller intermittent headwater 

streams that are not comparable [0 the larger permanent Dunkard Creek. TED2 § 4.3.1 . More 

importantly. Dunkard Creek is a chloride-dominated system, unlike the Spruce No. 1 Mine 

drainages. For example, recently collected water quality data from the outlet pond at the Left 

Fork of Beech Creek showed a chloride concentration of 15 mg/L, at least 1,000-fold less than in 

Dunkard Creek during the golden algae bloom. which saw chloride of up to 6,000 mg!L. TED2 

§ 4.3 .1. 

In short, EPA's suggestion that stream chemistry at the Spruce No. 1 Mine resembles 

that of Dun.kard Creek misses the mark by a factor of a 100 to 1,000. There is simply no reason 

to expect the permitted fills to cause a golden algal bloom at the Spruce No. 1 Mine. 

VI. EPA's Limited Discussion of Wildlife in the Recommended Determination Faili To 
Meet EPA's Burden 

A. EPA Fails To Demonstrate an Unacceptable Adverse Effect on Salamanders 

The Proposed Determination estimated that the permitted fills wouJd potentially extirpate 

20 million salamanders. See 75 Fed. Reg. 16,788, 16,799 (Apr. 2, 2010). The Recommended 

Determination reduces that estimated impact to salamanders by 99 percent. RD at 58-59 

(estimating that 200,000 stream dwelling salamanders will be buried). 

As with macroinvertebrates, EPA overstates its case. Salamanders of the type potentially 

impacted by the authorized ftlls are ubiquitous. As a result, similar impacts to salamanders 

would be expected at any surface mine in West Virginia. indeed at many similar projects 

throughout the United States, such as highway construction and other infrastructure changes . 

Such impacts are to be expected at any fl.ll requiring a 404 permit in a k.nO'Wll salamander habitat. 

As such, EPA's objection based on effects to common ubiquitous salamanders would again 

undermine the entire 404 program and effectively outlaw these types of penni ned discharges. 
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This is directly contrary to Congress' intent in creating Section 404 of the CW A and authorizing 

these ftlls in SMCRA. See OVEC. 556 F.3d at 186. 190; Cmt. Il.A. 

EPA contends that stream salamanders are oot expected to return to the Spruce No. 1 

Mine site due to the burial of existing habitat and the inadequacy of proposed mitigation to 

replace the habitat required by these species. RD at 59. As detailed by CH2M IDLL in the 

accompanying report, however, surveys of streamside salamanders conducted in valley fill and 

reference streams in southern West Virginia indicate that salamander populations are likely to 

persist in the downstream reaches of Pigeonroost Branch and Oldhouse Branch., with their 

diversity and abundance dependent in part ou the availability of suitable rocky substrates. TED2 

§ 4.2. Although salamander abundance was greater in the reference streams, salamanders were 

still abundant in the valley fill streams, and species richness between the two groups was almost 

identicaL See TED2 § 4.2. 

B. EPA Has Not and Cannot Demonstrate Unacceptable Adverse Effects to Fish 

EPA concedes that there are few if any fish in Pigeonroost Branch and Oldhouse Branch. 

RD at 31 ("only a few species")?1 The potential loss of these few fish, which do not even appear 

year round, cannot be significant. 

EPA further acknowledges that "[t}he fish assemblages in Spruce Fork are in relatively 

good condition . .. [and] it appears that the fish within Spruce Fork are fairly tolerant of 

increases in conductivity and total dissolved solids." RD at 60. Thus, the fills in the Seng Camp 

71 EPA has not established the condition precedent that Pigeonroost, Oldhouse, or Spruce 
Fork conta.ins a "ftsbery." Section 404(c) ortly authorizes EPA to withdraw a specification when 
it determines that there will be an unacceptable adverse effect on a "fishery." 33 U.S.C. § 
1344(c). The provision does not mention individual species, meaning that Congress intended 
4D4(c} to protect large-scale resources. It is unreasonable to conclude that Congress included 
«fishery' ' along with similar large-scale resources and also intended "fish" to be separa£ely 
included in wildlife. 
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Creek subwatershed have not adversely affected fish downstream. 72 EPA presents no reason to 

expecc that fills in Pigeonroost Branch and Oldbouse Branch will cause such an effect. EPA bas 

not established that selenium concentrations in Spruce Fork could conceivably exceed the 

numeric criterion for selenium, nor cause any significant bioaccum.ulation or other adverse effect 

on fish. 

C. EPA Fails To Demonstrate an Unacceptable Adverse Effect on Water 
Dependent Birds 

After contending in the Proposed Determination that the authorized fills would have 

unacceptable adverse effects on six separate species of birds, EPA now only claims that one 

species may be impacted. 73 Yet, EPA fails to demonstrate that even the remaining species, the 

Lottisiana waterthrush, will suffer any significant adverse impacts from the permitted fills . 

The waterrhrush is not a federally-listed threatened or endangered species. In fact, 

although the Louisiana waterthrush has been designated a bird of conservation concern ("BCC") 

by the U.S. Fish and Wildlife Service, no state-listed or federally-listed threatened or endangered 

bird species (or candidate species) have been identified in or near the project area and no impacts 

to any such species are expected. 

72 The last sentence regarding effects of degraded water quality due to selenium on 
downstream fish populations is incomplete (sentence cuts off) and is in any event contradicted by 
EPA's admission that Spruce Fork bas fish assemblages "in relatively good condition." RD at 
60. Further, there is no evidence of impairment of ftsh or wildlife populations attributable to 
selettium <lischarges from Spruce No. 1 Mine and no reason to expect that there will be any such 
impairment as discussed above in the section of these comments regarding selenium. 

73 The basis for the Recommended Determination does not include any mention of other 
bird species, such as those EPA included in the Proposed Determination. This includes the 
Kentucky warbler, the Cerulean warbler, the Swainson's warbler, worm-eating warblers, and the 
wood thrush. This is undoubtedly because, as Mingo Logan pointed out, none of these species 
are considered water-dependent. Thus, the authorized fills into Pigeonroost Branch and 
Oldhouse Branch do not impact them. Needless to say, Mingo Logan will be prejudiced if EPA 
reverses course and relies upon these species in the future. 
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As Mingo Logan discussed in its initial comment, the waterthrush is not likely to be 

affected by the loss of riparian habitat associated with the Spruce No. 1 Mine. The bird prefers 

mature deciduous or mixed forests with moderate to sparse undergrowth near rapid-flowing 

streams with clear water (Cornell University, 2010b). The proposed project area contains young 

to middle-aged forests with relatively few mature trees. Without suitable habitat, the bird is Jess 

likely to nest or roost at the project site. 

Also, changes in stream habitats are not likely to significantly affect potential foraging 

areas used by the waterthrush. The bird's diet is varied and is not composed solely of the more 

sensitive EPT that are common to headwater streams. TED2 § 4.4. As discussed at length 

above, EPA has not shown that there will be a decrease in macroinvertebrates or EPT. Recent 

studies suggest that the relative abundance of all macroinvertebrate taxa was more important 

than EPT species richness . TED2 § 4.4. Because EPA cannot show that the Louisiana 

waterthrush inhabits the Spruce No. 1 Mine area, or that its diet depends on the composition of 

macroinvertebrates, EPA cannot base its 404(c) determination on impacts to the Lou.isiana 

w aterthrush. 

Vll. The Permit's Mitigation Requirements Meet All Applicable Legal Requirements, 
Have a High Likelihood of Successfully Offsetting the Authorized Impacts, and Will 
Assnre That the Overall Impacts Authorized Under the Permit Will Not Have an 
Unacceptable Adverse Impact on Wildlife 

Section V .C of the Recommended Determination alleges that there are ''fundamental 

flaws with the proposed attempts to mitigate for unavoidable environmental impacts of the 

Spruce No. 1 mine," RD App. 3 at 1, and that the mitigation provided for in the Compensatory 

Mitigation Plan ("CMP") "is not likely to offset anticipated impacts." RD at 65. However, this 

permit's robust and comprehensive mitigation requirements are consistent with all applicable 

regulatory requirements, utilize all available and practicable methodologies for the assessment of 
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stream functions and mitigation success. provide for the determination of mitigation success 

based on the adoption of future functional assessment methodologies, and in the event of 

mitigation failure, require the applicant to undertake corrective action and/or additional 

mitigation sufficient to meet all performance standards, including the undertaking of stream 

restoration which has a documented history of success. As a result, the stream mitigation for this 

permit bas a high likelihood of successfully offsetting the authorized impacts. 

Before addressing the Recommended Determination's subst.a.nti ve flaws regarding 

mitigation, Mingo Logan must point out several serious procedural deficiencies. First, the 

Recommended Determination makes numerous statements that are unsupported by references or 

documentation, making it impossible for Mingo Logan to engage in meaningful comment on 

those cla.ims.74 In addition, the Recommended Determination makes many claims and includes 

74 For example, EPA asserts that "there are alternative configurations that would avoid 
much of the discharges to Pigeonroost Branch and Oldhouse Branch," RD at 65, but EPA does 
not provide any information about those alternatives. Mingo Logan cannot give a meaningful 
response to EPA's assertion because EPA does not explain these "alternative configurations" or 
bow they avoid d.iscbarges to the two creeks. In addition, the following are unsupported 
statementS included in the Recommended Determination and Appendix 3 for which a meaningful 
response cannot be made: (1) "Overall, through onsite visits and biological data collection., 
Region ill conservatively estimates that, within the mine footprints of Right Fork Seng Camp, 
Pigeonroost, and Oldhouse Branch, over five miles of stream (- 27,000 feet) are perennial." !d. 
at 67; (2) "Even when the sediment ditches are enhanced for benthic substrata and riparian 
vegetation, such as through adding boulder clusters every 500-1000 feet, resulting water quality 
will likely be so degraded that the ditches will not meet or exceed pre-mining water chemistry 
baselines." Jd. at 69; (3) ''As a result of this degraded water chemistry, these created waterbodies 
would be unlikely to suppon the healthy and diverse biological communities that they are 
intended to replace.'' !d.; (4) The post-mined environment creates "severely altered conditions in 
stream courses that are not destroyed by valley fills," including "(a]ltered hydro graph with new 
flow regimes that markedly depart from that under which the streams have evolved" and 
"[a]ltered timing, temperature and chemical composition of post-mine discharges of water to 
receiving streams." !d. at 70; (5) Some of the regulatory definitions of ephemeral, intermittent 
and perennial streams "are based on arbitrary watershed areas or flow cutoffs." RD App. 3 at 1; 
(6) "Most scientists agree that classify1ng streams by single abiotic or hydrological parameters 
for assessing aquatic life potential is unsatisfactory . .. . "!d.; (7) "[T]he water quality {in on
bench sediment ditches] (e.g., salinity) is so degraded that it could potentially foster the 
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many citations that were not included in its Proposed Determination75 and a number of the 

citations used i.n the Recommended Determination are not included in the list of references in 

Appendix 5.76 As such, Mingo Logan has been deprived of meaningful opportunity to comment 

on these claims and supporting citations. 

Second, EPA fails to articulate a clear relationship berween the Recommended 

Determination and Appendix 3: Mitigation Issues . Several of the claims made in the text of the 

Recommended Determination are neither supported in the text nor by evidence in Appendix 3.17 

Moreover, Appendix 3 adds several factual contentions that are not articulated in the text of the 

Recommended Determination as grounds for EPA's recommendation to revoke Mingo Logan's 

Section 404 permit.78 Although these contentions do not and cannot form the basis for the 

establishment of toxic Golden Algae." Jd. at 6; (8) "Even when the sediment ditches are 
enhanced for benthic substrata and riparian vegetation (e.g., boulder clusters every 500-1,000 ft). 
the water quality will likely be so degraded that the ditches will not meet or exceed pre-mining 
WVSCI scores required by the permit's Special Conditions." !d.; (9) "EPA has observed the 
following conditions in these sediment ditches, in comparison to natural high-gradient streams: 
1) Altered flow regime (e.g. unnaturally low velocities), 2) Altered temperature regime (e.g., 
extreme high temperatures), 3) Severely contaminated water (e.g., ions, metals), 4) Depauperate 
and tolerant biota (e.g., typical of roadside ditches/urban swales)." !d. at 6-7. 

75 For example, in Appendix 3, EPA claims that there is no evidence that the 71 acres of 
riparian forest to be restored or created by Mingo Logan will replace lost natural riparian 
ecosystems . RD App. 3 at 10. Also, EPA contends that the connectivity channels provided for 
in the Spruce No. 1 Mine pennit will not offset buried stream resources. App. 3 at 11. 

76 For instance. "Fritz (2007)" is cited to on page 3 of Appendix 3. but the Appendix 5 list 
of references only includes "Fritz (2006)." In addition, EPA cites to "(EPA-Wheeling 2007)" in 
the text of Appendix 3, RD App. 3 at 3, but the Appendix 5 list of references does not include a 
citation to ·'(EPA-Wheeling 2007)." 

77 For example, EPA states that "[ d]ata show that water quality in these types of sediment 
ditches in the MTM regi.on is typically highly degraded as a result of water in these ditches 
percolating through mine spoil," but does not provide any support in the text or in Appendix 3 
for this statement or explain which data EPA is referring to. RD at 69. 

78 For instance, in Appendix 3, EPA contends that the enhancement and restoration 
provided for in the Spruce permit are inadequate to replace the functions at the impacted creeks. 
RD App. 3 at 9-10. In addition, in Appendix 3, EPA also claims that the riparian forest to be 
restored or created by Mingo Logan will not replace lost natural riparian ecosystems. Jd. at 10. 
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Recommended Determination, for the sake of completeness, Mingo Logan briefly addresses 

these contentions. 

[mponantly, EPA does not dispute Mingo Logan's comments in response to the Proposed 

Determination, that the mitigation required in the 404 permit comports with all applicable legal 

requirements for compensatory mitigation. Of the regulatory materials for wetland and stream 

mitigation that were available during the lengthy permitting process,79 RGL 02-2 was the most 

detailed and recent explanation of compensatory mitigation requirements and the only one that 

dealt explicitly with stream mitigation. See OVEC, 556 F. 3d at 203-04 (relying on RGL 02-2 as 

the basis for detennining the amount of stream compensation). In the absence of standard 

functional assessment methods for the stream impacts and mitigation during the pennitting 

process,80 and consistent with RGL 02-2, the mitigation requirements of Mingo Logan's permit 

Also, in the Appendix, EPA contends that the connectivity channels provided for in the Spruce 
No. 1 Mine permit will not offset buried stream resources. lei at 11. None of these claims are 
made in the Recommended Determination. 

79 During the pennit process, the applicable regulatory requireroenr.s for wetland and 
stream mitigation included the Corps regulations at 33 C.F.R. §§ 320.4(r), 325.4(a) (2007); the 
404(b)(l) Guidelines at 40 C.F.R . §§ 230.lO(d), 230.70-.77 (2007); the Memorandum of 
Agreement Between the Enviroomental Protection Agency and the Department of the Army 
Concerning the Determination of Mitigation under the Clean Water Act Section 404{b)(l) 
Guidelines (Feb . 6, 1990), avaiw.ble at http://www.epa.gov/Wetlands/regs/mitigate.html 
("Mitigation MOA"); and U.S. Army Corps of Engineers Regulatory Guidance Letter 02-2 
entitled "Guidance on Compensatory Mitigation Projects for Aquatic Resource Impacts Under 
the Corps Regulatory Program Pursuant to Section 404 of the Clean Water Act and Section 10 of 
the Rivers and Harbors Act of 1899" (Dec. 24, 2002), avaiw.ble at 
http://www .usace.army.mil/cecw/pages/rglsind.x.aspx ("RGL 02-2"). 

80 Since lhe issuance of this permit, the Interagency Review Team, including the 
Huntington District, has recently issued the West Virginia Stream and Wetland Valuation Metric 
(lv1ay 13, 2010), available al http://www.lrh.usace.army.mi.IJ 
_kd/go.cfm'?destination=Page&Pge_ID=l072 ("SWVM'') to be utilized in determining the 
mitigation credits to be awarded to stream mitigation banks. in-! ieu fee programs, and perm.ittee 
responsible mitigation in West Virginia. Corps Huntington Dist., "Guidance on the West 
Virginia Interagency Review Team Initiatives Administered in Accordance with the 2008 Final 
Rule on Compensatory Mitigation for Losses of Aquatic Resources Within the U.S. Army Corps 
of Engineers, Huntington and Piusburgh Districts" at l, 6 (Feb. 1, 2010), available at 
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are based on a linear footage, rather than a functional, basis. Department of the Army Individual 

Clean Water Act Section 404 Permit Record of Decision for Mingo Logan Coal Company, 

Spruce Fork No. 1 Mine, File Number l99800436-3 at 33 (Jan. 2007) ("ROD"), Cmt. Ex. 29. 

Thus, the only compensatory mitigation measure that was required during the permitting process 

was stream replacement on a one-to-one linear foot basis. OVEC, 556 F.3d at 204.81 The 

required mitigation for this permit exceeds a 2:1 linear foot ratio and far surpasses the applicable 

1: 1 ratio for the permitted stream impacts. 

EPA nowhere auempts to demonstrate that the permit's required mitigation falls short of 

these applicable regulatory requirements. Rather, EPA seeks to overturn a mitigation program 

lhat fully complies with all applicable standards by simply casting doubt on its likelihood of 

success. In this process, EPA effectively seeks to override the standards for mitigation applied 

by the Corps to this permit. defended by the United States in litigation. and affirmed by the 

Fourth Circuit in OVEC, 566 F.3d 177 (4th Cir. 2009).82 Section 404(c) simply does not confer 

such authority on EPA. 

http://www .lrh.usace.army .mil/Documents/index .cfm?id= L 7046&pge_pr~id=ll693&pge_id= 1 
072 ("Interagency Guidance on Compensatory Mitigation Rule"); Instruction Document. The 
West Virginia Stream and Wetland Valuation Metric (Mar. 2, 2010), available at 
http://www .lrh. usace. army. miliD ocurnen ts/index. cfm? id= 17 408&p ge_prg_id= 11693m&p ge_id= 
1072 ("SWVM Instruction Document"). 

&J More than one year after the Corps issued the permit. EPA and the Corps promulgated 
new mitigation regulations, but. consistent with the Administrative Procedure Act. these 
subsequent mitigation requirements do not apply to previously issued permits. 73 Fed. Reg. 
19,594, 19,608 (Apr. 10, 2008); see also OVEC, 556 F.3d at 198 n.l4. In any event, as discussed 
in previous comments, Mingo Logan's permit is consistent with the applicable standard of the 
agencies' new mitigation regulations because it provides for stream replacement on a one-to-one 
linear foot basis. 

82 On July 30. 2010, the Anny and EPA issued guidance entitled "Assessment of Stream 
Ecosystem Structure and Function under Clean Water Act Section 404 Associated with Review 
of Permits for Appalachian Surface Coal Mining," available at 
http://www.epa.gov/owow/wetJands/guidance/pdf/Srream_Guidance_fmal_073010.pdf (''Stream 
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Finally, EPA's mitigation discussion focuses solely on the C~ and ignores the permit's 

numerous and detailed requirements for stream mitigation, which assure that adequate mitigation 

will occur for the authorized impacts. Specifically, the Corps bas imposed a series of mitigation 

requirements for this permit that : (L) substantially exceed the 1:1 linear foot ratio established in 

applicable regulatory provisions; (2) establish a robust monitoring program that evaluates the 

effectiveness of mitigation on physical, chemical, and biological parameters in the Iilltigated 

streams; (3) set detailed minirnwn perfonnance standards that, among other measures, utilize 

several EPA-developed assessment methods; (4) provide for adjustment of the perfonnance 

standards to accommodate a new functional assessment method for headwater streams that may 

be developed or approved by EPA in the future; and (5) direct that corrective and remedial action 

and/or additional mitigation must be performed if the performance standards are not satisfied, 

including the undertaking of stream reswration. Most of EPA's arguments reflect EPA's new 

view that some or all of the required mitigation will fail, but these arguments ignore the permit's 

comprehensive mitigation requirements that not only establish performance conditions, but 

require remedial action in the event of failure. 

A. The Stream Creation Complies with Applicable Regulations, and EPA Does 
Not ~leet its Burden to Demonstrate That the Mitigation Plan Will Be 
Unsuccessful 

EPA assens that "(t]bere is no evidence in the peer-reviewed literature that the type of 

stream creation included in the CMP will successfully replace lost biological function and 

comparable stream chemistry to high quality stream resources, such as the Pigeonroost Branch 

and Old.house Branch." RD at 66. However, this assertion is inconsistent with EPA's recent 

approval of Section 404 permits for three other sites that use onsite stream creation: Habet 45, 

Guidance"), but this guidance only applies to '' future determinations" on section 404 pennit 
applications. Stream Guidance at 3. 
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Peg Fork and Pine Creek No. 1. As shown in Exhibit 8, the mitigation plans approved by EPA at 

each of these sites provide for significant amounts of stream creation. On a linear foot basis, 

stream creation accounts for approximately the same amount of mitigation for Peg Fork as 

restoration and enhancement. approximately double the amount of the mitigation for Hobet 45, 

and more than five times the amount for Pine Creek. In addition, Pine Creek's mitigation plan 

provides for the creation of 12 intermittent segments and four ephemeral segments of erosion 

control channels as well as 12 intermittent and four ephemeral connectivity channels-the very 

forms of stream creation whose efficacy EPA disputes for the Spruce No. 1 Mine pennit. In 

light of the significant amount of stream creation that EPA has approved for these recently 

perrnined sites, it is inconsistent for EPA to maintain that the efficacy of all stream creation 

included in the Spruce Fork permit has not been demonstrated and is certain to fail. Indeed, EPA 

bears the burden of establishing that the stream creation required by the permit wiU not succeed. 

A few studies conducted at unrelated sites showing that stream creation is difficult do not meet 

t.h.is burden, especially when EPA has recently approved of the use of stream creation in several 

comparable instances. 

In any event, Mingo Logan disagrees with EPA's extreme pessimism about the 

likelihood of success of the stream creation required by this particular permit. 83 As discussed 

below, based on prior experience and improvements in mitigation techniques, the stream creation 

component of its overall mitigation plan will likely succeed. 84 

83 As explained in substantial detail in Mingo Logan's previous comments, the mitigation 
required under this permit consists of stream restoration and enhancements as well as stream 
creation. The Recommended Determination, in its articulated basis for its proposed 404(c) 
finding, ignores the restoration and enhancement component of the required mitigation 
altogether. 

84 See Sections VII.D. and H. on erosion control channels and connectivity channels, 
infra. 
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As explained previously, the mitigation provided for in this permit is entirely 

consistent with all of the applicable compensatory ntitigation requirements. 85 As discussed in 

previous comments, at the time of permit issuance, all of the applicable regulatory provisions 

authorized stream creation as an acceptable form of mitigation, and none of them prohibited 

stream creation.86 In fact, in virtually identical circumstances to those applicable to this permit, 

the Fourth Circuit in OVEC ruled that creation is an acceptable form of mitigation for headwater 

streams in Appalachia. OVEC, 556 F.3d at 205. 

Finally, as explained at great length in Mingo Logan's comments to the 

Proposed Determination, this permit is replete with conditions which assure that, even if EPA's 

dire predictions about the failure of the permit's stream creation techniques come to pass, 

adequate compensatory mitigation will be attained at this site. Recognizing the uncertainty 

concerning the success of stream mitigation, the Special Conditions establish a robust monitoring 

program over a minimum of 10 years to evaluate whether the mitigation is satisfying detailed 

performance standards. If those standards are not met, the Special Conditions require 

performance of corrective actions, adaptive management:. and remedial measures on the 

mitigated stream segments or at new mitigation sites. Thus, if the stream creation or other 

Illitigation measures fail, as hypothesized by EPA, the Special Conditions clearly require that 

&s However, in the Recommended Determination, EPA uses language from the new 
Illitigation regulations promulgated by the Corps and EPA over one year after this permit was 
issued to evaluate the "likely efficacy of the compensatory mitigation proposed for the Spruce 
No. 1 Mine." RD at 66-67 n.19. EPA's quotation is a t.h.inly veiled attempt to impose standards 
from the new mitigation regulations on a previously issued permit-an unlawful retroactive 
application of regulations. 

86 For example, the 404(b)(l) Guidelines provide for "habitat development ... to produce 
a new or modified environment:al state of higher ecological value by displacement of some or all 
of the existing environmental characteristics." 40 C.F.R. § 230.75(d) (2007). Similarly, both the 
Mitigation MOA and RGL 02-2 describe creation or establishment of new aquatic resources as a 
permissible form of mitigation. Mitigation MOA, Section IJ.C.3; RGL 02-2, Section 2.e.L 
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Mingo Logan must either revise the existing mitigation plan to meet the success criteria or 

provide additional mitigation. Special Conditions 18, 19. See Cmt. Ex. 1. Such additional 

mitigation wouJd likely include stream restoration, which the EPA recognizes has a documented 

history of success. 73 Fed. Reg. at 19,597; TED2 § 5.1. 

B. The Current Stream Classification Complies with Applicable Legal 
Standards and Is Not a Relevant Basis for Judging the Adequacy of 
Mitigation Required by the Permit 

EPA claims that the CMP is based upon a misclassification of impacts to perennial and 

intermittent streams87 and that this alleged rnisclassification "has a critical impact upon the type 

of mitigation that would be required to offset these impacts." RD at 67. Moreover, EPA 

believes that "new field srudies, using more up-to-date assessment tools, would provide a more 

accurate representation of the proposed impacts to water resources." RD App. 3 at 1. Mingo 

Logan has already addressed chis issue in its comments on EPA's Proposed Detennination. 

Although EPA asserts that "[d]efmitions of ephemeral, intermittent and perennial streams vary 

widely among regulatory agencies," id., it does not dispute the applicable regulatory definitions 

87 EPA relies on the 2003 Paybins paper as the basis for its determination that the 
mitigation provided for in this permit is based on a mi.sclassi.fication of stream resources. 
contending that the Paybins paper advocates the use of drainage area as the sole basis for 
determining perennial and intermittent streams. RD App. 3 at 3-5. However. the Paybins study 
used by EPA does not support EPA's contention. The study was conducted over a limited time 
period and with some inherent error given the data collection and analysis techniques. TED2 § 
5.2. The Paybiru study does shed light on the inherent variability of first-order watersheds, but 
does not justify a defm.ition of pereoni al or intermittent streams based exclusively on the 
drainage area acreages utilized by EPA. !d. In fact, the author acknowledges "the local 
conditions for small headwater basins are extremely variable, and relations of these conditions to 
intennittent and perennial points could not be defined within this limited study." K.S. Paybins. 
Flow Origin, Drainage Area. and Hydrologic Characteristics for Headwater Streams in the 
Mountaintop Coal-Mining Region of Southern West Virginia, 2000-01 at 18, Water Resources 
Investigarion RpL 02-4300, U.S . Geological Survey, Charleston, WV (2003), available at 
http://pubs.usgs.gov/wri/wri02-4300/pdffwri02-4300.book.pdf. Thus, Paybins is a limited study 
which does not support a redefinition of stream classifications based exclusively on drainage 
area acreage. 
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that the Corps used for this permit. The defmitions of ephemeral, intennittent. and perennial 

streams that the Corps used for this permit are currently the only regulatory definitions within the 

Section 404 program.88 

Although EPA obliquely critiques the definitions with its assertion that "the presence or 

absence of continuous surface water alone is not a good predictor of aquatic life potential." RD 

App. 3 at 1, EPA, does not cite to a regulatory defmition which supports either of its asserted 

grounds for defmi..og perennial and intermittent streams.89 If EPA disagrees with the existing 

definitions, it should ask the Corps, the Office of Surlace Mining Reclamation & Enforcement 

("OSM"), or WVDEP to amend them and apply the amended definitions prospectively. EPA 

may not, however, impose a new classification scheme retroactively. 

During the lengthy permit process , EPA had ample opportunity to object under 

404(q) or 404(c) and raise any genuine issue of misclassification prior to the permit issuance. 

The streams at issue have not changed since that time. And, as is evidenced by EPA's reliance 

on the 2003 Paybins study, EPA's argument for misclassification is primarily based on 

infonnation that was available prior to pennit issuance.90 EPA cannot lawfully revisit these 

issues three years after the permit bas been issued. 

88 The definitions of ephemeral, intermittent, and perennial streams are contained in the 
Corps nationwide general pennit regulations. 72 Fed. Reg. 11,092, I 1,196-97 (Mar. 12, 2007). 

89 In addition, EPA has proposed l\vo different and conflicting grounds for classifying 
streams as perennial rather than using consistent criteria for stream classification. For the 
Oldhouse Branch, EPA appears to be using a drainage area acreage criterion purponedly based 
on the Paybins study. RD App. 3 at2-3 . However, for the middle branch of Pigeonroost where 
lhe drainage acreage falls below the average threshold espoused by EPA, EPA uses some 
unarticulated biological criteria. Jd. at 5. EPA's use of these biological criteria call into question 
the validity or applicability of the drainage area acreage criterion. In fact, these competing 
criteria justify the continued use of the existing regulatory defulitions of ephemeral, intenniuent. 
and perennial streams until more consistent and defrnitive results can be obtained. 

90 EPA also cites to on-the-ground field observations in the Spruce No. 1 Mine project 
area from 1999. RD App. 3 at 3 (citing Green and Passmore, 1999). 
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Even assuming that EPA could lawfully apply retroactively some new and 

unaniculated stream classification, at base the classification of the streams is irrelevant to the 

mitigation required for this panicular permit. As described above, applicable regulatory 

provisions require that "mitigation projects for streams should generally replace linear feet of 

stream on a one-to-one basis." RGL 02-2, Section 2.d.5. This regulation does not specify that 

tbe replacement linear feet of stream should be any specific kind of stream. Nor does the RGL 

establish a requirement for in-kind replacement for streams. RGL 02-2, Section 2 .h. In fact, as 

the Founh Circuit ruled when construing the 1:1 linear standard, ''[n )othing in the Corps' CW A 

guidance requires that only in-kind ... mitigation measures be used." OVEC, 553 F.3d at 204. 

Furthermore, EPA misunderstands the import of classifying streams and ignores the 

protective requirements of the permit. 91 Regardless of the applicable regulatory requirements, 

the Corps has included in this permit numerous performance measures that assess the aquatic life 

91 EPA further claims that because of the alleged misclassification of streams, "any 
calculations of debits and credits, and subsequent offsets using the Stream Habitat Unit method 
("SHU"), or any other known method or compensation ratio, would be misleading and not fully 
compensatory for the destroyed narural resources." RD App. 3 at 5. However, there are several 
fundamental misunderstandings with this statement. First, the SHU is not the basis for 
establishing compensatory mitigation requirements. As explained in previous comments, the 
SHU methodology was used in the EIS as one means to gather and assess baseline data on the 
impacted streams, but it was not used by the Corps to determine the appropriate amount of 
mitigatioJL lnstead, based on the applicable provisions of RGL 02-2, the Corps based the 
mitigation on achieving at least a 1: l ratio between the linear feet of impacted and mitigated 
streams. Moreover, as discussed more fully in a later section, the pennit's performance 
measures were based. on tests which directly or indirectly reflect the chemical and biological 
condition of the stream including EPA's A Stream Index for West Virginia Wadeable Streams 
(Mar. 28, 2000, revised July 21. 2000), available at 
http://www.dep.wv.gov!WWE/watersbedJbio_fish/Documents/WVSCI.pdf ("WVSCf'). and the 
EPA's Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers: Periphyton, 
Benthic Macroinvertebrates, and Fish (2d ed. 1999), available at 
h ttp://w ater.epa.. gov /sci tech/monitoringlrsl/b ioasses smentlindex. cfm ("RBP"). The Corps was 
clear that its permit conditions, not stream classification. are the basis for mitigation 
performance. 
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potential in mitigation streams. These performance standards ensure that the mitigation will 

offset the full range of adverse impacts related to the project, and that if the mitigation is 

inadequate, corrective actions, adaptive management, remedial measures and/or additional 

mitigation will be taken on the mitigated stream segments or at new mitigation sites to attain 

compensatory mitigation. Thus, regardless of the appropriate classification for each of these 

streams, the permit assures that the lost aquatic life potential and other physical, chemical, and 

biological functions of t.he impacted streams will be offset by mitigation that provides 

comparable aquatic life potential and comparable functions . 

Equally telling, even if EPA's new approaches were utilized and stream 

classification were relevant to the adequacy of mitigation, Lhe result would be the same, i.e., t.he 

classification of the aUtigation imposed by the permit would fully offset the impacts to 

Pigeonroost and Oldhouse. As evidenced by the figure in the permit depicting the location of the 

various forms of mitigation, many of the created streams will be esrabHshed in the areas close to 

Oldhouse and Pigeonroost and will likely have drainage areas whose acreages exceed the 

threshold for perennial streams espoused by EPA. The linear feet of these created streams 

exceed the linear feet impacted within Oldhouse and Pigeonroost. Thus, under the drainage area 

acreage-based classification, the mitigation streams are likely to have the same classification as 

the impacted streams. 

C. EPA's Claim That the Permit Does Not Adequately Replace Functional 
Components of Lost Streams Is Unfounded 

EPA claims that the CMP is "based upon an inadequate functional assessment of the 

impacted resources" and that as a result, the "current CMP does not adequately account for or 

replace the functional components of the lost streams." RD at 68. In this argument, EPA 

focuses exclusively on the CMP and the SHU assessment methodology, but as explained in 
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Mingo Logan's prior comments, the adequacy of mitigation must be based on the entirety of the 

permit and its conditions, which assure fuJI compensatory mitigation. Furthermore, as discussed 

in prior comments, EPA misunderstands the role of SHU in this permit process. The Corps did 

not use the SHU methodology to determine the appropriate amount of mitigation. Rather, the 

Corps determined the amount of mitigation required based on the requirement to achieve at least 

a 1:1 ratio between the linear feet of impacted and mitigated srrearns. Moreover, the SHU 

methodology was not the determining factor used by the Corps to estabtish the various mitigation 

performance and success criteria. 

Contrary to EPA's repeated assertions, full replication of all physical, chemical, and 

biological functions of impacted streams was not the standard for full compensatory mitigation at 

the time and in the circumstances presented by this permit Instead, the 1: 1 linear foot standard 

applied at the time of permit issuance under RGL 02-2 and OVEC, and remains so even under 

the subsequently developed mitigation rule. It is undisputed that there was no functional 

assessment method available prior to the issuance of the Corps permit for the Spruce No. 1 Mine. 

Instead, the Corps relied on the available and frequently used stream assessment methodologies 

developed by EPA: the WVSCI and the RBP. As indicated by the RBP, WVSCI, and the OVEC 

coun, the RBP and WVSCI operate, at a minimum, as surrogates for assessing physical, 

chemical, and biological functions of screams. See Cmt. at 133-34. With its argument that the 

mitigation is based on an inadequate functional assessment, EPA is essentially arguing that 

EPA's own methodologies are inadequate92 but nowhere in the Proposed Detennio.ation., 

92 EPA's attack on the WVSCI is not only contrary to the applicable regulatory 
requirements, it is also inconsistent with current practices and other provisions of the 
Recommended Determination. For example, EPA's repudiation of the WVSCI is inconsistent 
with EPA's approval of the SWVM and with several, individual stream mitigation banks, which 
use the WVSCI as a basis for determining mitigation credits. SWVM Instruction Document at 2; 
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Recommended Determination, or the voluminous permit record does EPA present a functional 

assessment methodology for streams that improves upon these existing methodologies and meets 

its exacting, theoretical requiremeots. However, by establishing a performance standard keyed 

to these EPA methodologies. the Corps has assured that the mitigation will achieve full 

functional replacement of physical, chemical, and biological functions within the practical limits 

of assessment methodology in existence during the permit process. 

Beyond the numerous existing performance standards. the permit issued to the Spruce 

No. 1 Mine contains additional and extraordinary assurance of the use of functional assessment 

in determining mitigation success. As explained in prior comments, the permit contemplates the 

potential future development of functional assessment protocols for headwater streams in West 

Virginia and provides that "[u]pon fmalizing these stream assessment protocols, the permittee 

TED2 § 5 .l. EPA does not explain how the WV SCI can serve as one of the bases for 
detennining mitigation under SWVM and for certain stream mitigation banks but is inadequate 
as one of the measures for assessing stream mitigation perfonnance for the Spruce No. 1 permit. 
Moreover, EPA does not explain how the WVSCJ is used in an attempt to validate its preferred 
method for measuring the quality of Oldhouse and Pigeonroost Creeks but is a completely 
inadequate method for measuring the performance of mitigation streams. RD at 24. 57-58. 

Another of the permit's several performance measures is the RBP. In the Recommended 
Determination, EPA repudiates the validity of EPA's own RBP protocol-a protocol whose use 
was upheld by OVEC-and argues that the Fritz study has shown that the RBP habitat 
assessment does not account for the total ecological "currency'' at the site. RD at 68. Again, this 
repudiation of the RBP for the Spruce No. 1 Mine is inconsistent with EPA's approval of the 
SWVM and of several. individual stream mitigation banks, which use the RBP as a basis for 
detennining mitigation credits. SWVM Instruction Document at 2; TED2 § 5 .1. Moreover, this 
repudiation of the RBP by EPA bas not been reflected in authoritative headquarters action, such 
as the official withdrawal of the RBP. Finally, EPA's repudiation of this longstanding 
methodology cannot be justified by a single study. The Fritz study is quite limited and it does 
not develop a scientifically-based and practical functional assessment methodology to replace the 
RBP and other existing assessment methods. The Fritz paper focuses narrowly on a single 
metric which can be influenced by factors which do not have a strong relationship to a 
biologically healthy, functioning stream. The Fritz leaf breakdown metric is not the functional 
assessment methodology EPA is seeking and its narrow, single metric focus is not nearly as 
indicative of stream functions as the RBP. the multi-factor WVSCL or the suite of other 
performance standards imposed on this permit. TED2 § 5.5. 
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shall use these tools to assess the success of the proposed mitigation sites." Special Condition 

22. See Cmt. Ex. 1. Thus, if the Corps and EPA agree on a new functional assessment 

methodology for streams, it will be used to measure the success of the mitigation required under 

the pennit. 

D. EPA Does Not Demonstrate That Mitigation in Erosion Control Channels 
Will Not Succeed 

EPA further argues that the proposed conversion of erosion control channels "is unlikely 

to successfully replace the impacted resources." RD at 69. EPA fails to provide citations to 

support some of the key points to this argument 93 Moreover, much of the data that EPA uses to 

support this claim was known prior to permit issuance and was not the basis of an EPA 

objection. E.g., RD App. 3 at 6 (citing Kirk (1999); Green (2000)). EPA had ample opportunity 

during the lengthy permit process to raise any genuine issue about the conversion of erosion 

control channels prior to the permit issuance but did not do so. 

EPA wrongly contends that the use of erosion control channels will not compensate for 

the loss of high quality scream resources. RD App. 3 at 6. As explained in prior comments, 

EPA's pessimism on stream creation is unfounded and conflicts with the applicable regulatory 

requirements. But the short answer is that the Corps designed specific performance measures 

that will assure replacement of r.be stream's functions. And, if the degradation that EPA 

hypothesizes does occur, Mingo Logan will have to perform corrective action, adaptive 

'lJ For example, EPA states that "[d]ata show that water quality in these types of sediment 
ditches in the MTM region is typically highly degraded as a result of water in these ditches 
percolating through mine spoil," but does not provide any citation or explain which data EPA i.s 
referring to. RD at 69. ln addition, EPA states that "the water quality (e.g., salinity) is so 
degraded that it could potentially foster the establishment of toxic Golden Algae," without any 
citation or data to support that statement. RD App. 3 at 6. Because EPA does not cite or identify 
the studies that provided the basis for these statements, it is not possible to meaningfully evaluate 
or comment on these claims. 
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management, remedial measures, and/or additional or alternative mitigation sufficient to provide 

full compensation. 

With respect to the success of erosion control channels as mitigation, one of the key 

studies upon which EPA relies contradicts EPA's conclusions. The Kirk study concludes: '"If 

constructed properly. these sediment control ponds and sediment ditches can do a splendid job in 

removing solids and other water contaminants both by filtration and by precipitation prior to 

reaching downstream areas.'" TED2 § 5.3. Moreover, beyond contribution to improved quality, 

the Kirk study also fmd.s that the erosion control channels '"provide aquatic habitats for 

countless abundances of aquatic insects, amphibians, reptiles, and potentially even fish."' !d. 

In fact, a quick review of active erosion control channels prior to mitigation supports the 

ftndings of the Kirk study. Exhibit 9 contains a photograph that depicts an active erosion control 

channel at the Aracoma Coal mining site, which is lined with trees on one side of the channel 

and herbaceous vegetation on the other. Similarly, at the nearby Dal-Tex property, there are 

erosion control channels with comparable configurations, lined with trees on one side and 

herbaceous vegetation on the other side, including wetlands vegetation. Like the channel at 

Aracoma in Exhibit 9 and the channels at Dal-Tex, the erosion control channels at Spruce No. 1 

Mine will be lined with trees and herbaceous vegetation during their active phase. Once 

mitigation is undertaken, the channel bottoms. banks, and course will be modified as required by 

the mitigation plan to provide a bonom which is 85 percent free of sediment, bank protection 

measures, riffle/pool complexes, aquatic habitat structures. and meanders, and the current 

herbaceous vegetation on one side of the channel will be replaced with native trees and shrubs, 

leaving a mitigated stream channel with native trees and shrubs along both banks. Special 

Conditions 8, 9, 10, 11, 19, and 20. See Cmt. Ex. 1. As explained in TED2, such in-stream and 
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riparian habitat correlates strongly to a healthy, functioning stream. TED2 § 5.3. In addition, as 

explained in a recently issued Regional Guidebook, riparian tree and herbaceous vegetation 

contribute to biochemical processing and habitat functions. United States Army Corps of 

Engineers Engineer Research and Development Center, Operational Draft Regional Guidebook 

for the Functional Assessment of High-gradient Ephemeral arullntennittent Heculwater StTeams 

in Western West Virginia and Eastern Kentucky (July 2010) ("Regional Guidebook"), available 

at http://www .lrh. usace.army.mil/ _kdlgo.cfm?destination=Sbowltem&Item_ID= 19397. Thus, as 

evidenced by these examples, Mingo Logan has a sound empirical basis for its expectation that 

the mitigation in and near erosion control channels at Spruce No. l Mine will result in a healthy, 

functioning stream. 

In support of its pessimism. EPA cites studies performed by Kirk in 1999 and Green in 

2000 and a masters thesis by Gingerich in 2009. Both the Kirk and Green studies were available 

during the permit proceeding and did not form the basis of an objection by EPA. The Gingerich 

thesis is not even publicly available today. But in any event, Kirk, Green and Gingerich do not 

support EPA's conclusion that all created water bodies in mined areas will exceed water qualiry 

standards. The Green study evaluated a single erosion channel under conditions that are not 

representative of the mitigation requirements applicable to the Spruce No. 1 Mine. TED2 § 5.3. 

The Kirk study and the Gingerich thesis actually support the view that erosion control ditches 

can provide effective water quality and habitat functions and result in taxa abundance and 

diversity that support a balanced aquatic community. Td. As explained above, the Kirk study 

fmds that erosion control channels perform an excellent job at removing water contaminants and 

provide aquatic habitats with abundant insects. amphibians, reptiles, and potentially even fish. 

The Gingerich thesis notes that there can be a macroinvertebrate and amphibian species shift in 
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erosion control channels, but the abundance and richness of these species remains similar 

between erosion control channels and reference cites-a condition that supports a balanced 

aquatic community. lei 

Moreover, the examples given by EPA as the basis for its concerns about erosion control 

channels do not predict conditions at the Spruce No. 1 Mine. RD App. 3 at6-8. For example. 

the mean conductivity for the Gingerich data is over 2000 1-1S/cm and the mean conductivity for 

the Green data is 2200 f..lS/cm, both of which are almost triple the worst case average projected 

by EPA in its conductivity analysis for the Spruce No. 1 site. RD at 51. EPA's examples are 

inapposite to the stream mitigation required by the Spruce permit because the WVSCI scores are 

so low at EPA's example sites that. were they to occur at the Spruce No. 1 site, the mitigation 

would fail che stringent performance criteria and remedial action or alternative mitigation would 

be required. Thus. the data cited by EPA is neither relevant to the wetland stream creation 

proposed for Spruce No.1 Mine nor to the permit conditions applicable to Mingo Logan's entire 

mitigation program. 

Finally, EPA contends that erosion control channels "should be considered sources of 

pollution rather than a mitigation feature" because "[d]ata show that water quality in sediment 

ditches in previously mined areas is highly degraded.'' RD App. 3 at 6. However, aside from the 

fact that EPA's examples are inapposite, EPA bas failed to account for the legal requirements 

applicable to these erosion control channels. Under the Spruce No. 1 Mine permit issued by 

WVDEP, these erosion control channels cannot be utilized as mitigation structures until they are 

released from SMCRA regulation. Under Mingo Logan's SMCRA permi~ before the channels 

are released, they must meet all applicable Section 402 effluent limitations without treatment. 

Thus, contrary to EPA's assertion, the water quality in the erosion control channels will not be 
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highly degraded because the channels must comply with EPA's own effluent limitations before 

they will be used as mitigation features. 

E. Ecological Services of Headwaters Streams and Upland Watersheds Will Be 
Restored by the .Mitigation Required Under the Permit 

The Recommended Determination claims that "[t]he CMP does not account for the loss 

of ecological services of headwater streams" and that any "(a]ssumptions that much of the 

strucrure and function of the pre-mined conditions can be recaptured with mitigation are very 

optimistic and highly speculative." RD at 69-70. EPA could have raised this claim during the 

lengthy permit proceeding or in a 404(q) elevation or 404(c) veto prior to the permit issuance, 

but did not. EPA asserts that the areas upstream of mitigation sites will have been altered to such 

a degree that mitigation streams will not perform the same biological functions as impacted 

streams. RD at 70. But this concern is itself speculative and ignores not only the multi-faceted 

mitigation program imposed on Mlngo Logan. which includes stream enhancement, restoration, 

and creation but also the robust monitoring program contained in the Special Conditions to 

assess the success of this multi-faceted program at each of the proposed mitigation sites. If the 

mitigation streams do not perform the functions as assessed by performance criteria, then permit 

conditions require corrective action, adaptive management, remedial measures and/or additional 

mitigation to provide assurance of adequate mitigation. 

To the extent that EPA contends that there is inadequate mitigation for the loss of upland 

areas, this concern is outside rhe scope of the CW A. According to the Congressional scheme, 

this loss of upland areas due to surface mining is addressed under SMCRA. And, with respect to 

Spruce No. 1 Mine, the WVDEP has imposed numerous mitigation requirements in the SMCRA 

permit to compensate for the temporary impacts to upland areas. Moreover, EPA's concern is 

unfounded, because in order to comply with SMCRA, Mingo Logan must implement a 
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comprehensive reforestation plan for the upland mined areas at the Spruce site. As such, in post-

mining conditions, those areas up gradient of mitigation streams will be vegetated and ultimately 

forested. 

F. EPA's Contention That Stream Restoration and Enhancement Required by 
the Permit Will Be Unsuccessful Is Unfounded 

In the Appendix but not the Recommended Determination. EPA contends that the 

enhancement and restoration provided for in the Spruce No. l Mine permit are inadequate to 

replace the functions lost at the impacted creeks. RD App. 3 at 9. Much of EPA's claim is based 

on information that was known prior to the permit's issuance, such as the type of enhancement 

and restoration techniques to be used in Spruce Fork and Rockhouse Creek. Moreover, EPA's 

claims that enhancement and restoration are scientifically unfounded, id., are completely belied 

by the applicable regulatory requirements for stream compensation, which authorize 

enhancement and restoration as acceptable forms of stteam mitigation. For example, RGL 02-2 

lists both enhancement and restoration as methods for compensatory mitigation. RGL 02-2, 

Section 2.h. 

As noted in previous comments, EPA has also recognized that stream restoration has a 

documented hlstory of success.94 And as explained in the attached report, there is a strong body 

of evidence indicating the success of sueam restoration.95 TED2 § 5.1. For example, at a site in 

94 For example, in the new Corps and EPA compensatory mitigation regulations, the 
agencies note that "[t]here is a growing body of research that documents successful outcomes for 
stream restoration projects .. . "and that "[s)uccessful outcomes for stream restoration with 
respect to water quality, habitat crearion, species recovery and recreation, have been documented 
by Baron and others; (2002); Buijse and others (2002); Muotka and Pekka (2002); Nakamura and 
Kunihiko (2006); and Petersen (1999)." 73 Fed. Reg. at 19596-97. 

95 The success of stream restoration is underscored by several of the completed projects 
identified by the Canaan Valley [nstitute at 
http://www.canaanvi.org/canaanvi_web/streamrestoration.aspx?collection::::highlighted_projects 
&id=599. 
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Clayton County. Georgia. approximately 4,000 feet of East Jester's Creek was restored between 

2003 and 2004 w;ing the Rosgen's natural channel design techniques. Prior to this date, the 

diversity of the benthic rnacroinvertebrates was depressed with about 19 species in one study 

area and 22 species in another study area with an EPT index of about 2. In 2007. after 

restoration, the macroinvertebrate community showed a marked improvement, with 33 species in 

one study area and 36 species in another section of East Jester's Creek. The corresponding EPT 

indices bad risen to 9 in one section and 8 in another part of the creek. This reflects a substantial 

improvement of the habitat and the benthic community. lei Moreover, there are a number of 

examples of stream mitigation banks that have been approved by EPA and other permitting 

agencies based on the use of stream restoration and enhancement designs. /d. As shown by each 

of these examples from West Virginia and throughout the country, EPA's pessimism about the 

efficacy of restoration and eobancement for offsite streams is unfounded. EPA's complaints 

about the lack of a functional assessment methodology are belied by these mitigation banks, 

which have been approved by Interagency Review Teams including EPA, becaw;e the methods 

utilized at these approved stream banks to determine credits and assess success (e.g., RBP, 

WVSCL Rosgeo methods) are among the .many performance standards imposed on this permit. 

Based on this extensive experience on stream restoration and enhancement, Mingo Logan is 

optimistic that the stream enhancement and restoration required by this permit will succeed.96 In 

96 AJthough EPA expresses concern with the restoration activities in Rockhouse Fork due 
to the presence of several pollutants and conductivity, the restoration in Rockhouse Fork will be 
effective and provide lift. As explained in TED2, habitat is an important determinant of 
functioning streams, and Rockhouse Creek and others of similar state, once stabilized, will 
provide the hydrology necessary to allow current engineering and environmental planning 
technologies to be applied for the restoration of habitat and functional, biologically diverse 
streams . TED2 § 5.4. Like the restored streams identified in these numerous reports, which had 
previously experienced low quality due to inadequate flow, degraded habitat, or chemical 

81 



any event, if EPA's dire predictions are correct and the stream restoration and enhancement 

required by the pennit are unsuccessful, the permit conditions require corrective action, adaptive 

management, remedial measures and/or additional or alternative mitigation to assure adequate 

compensatory mitigation. 

G. The Permit Provides for Adequate Riparian Planting of Native Vegetation 

In the Appendix but not the Recommended Determination, EPA claims that there1s no 

evidence that the 71 acres of riparian forest to be restored or created by Mingo Logan will 

replace lost natural riparian ecosystems. RD App. 3 at 10. This is an entirely new claim neither 

made during pennit issuance, in the Proposed Determination, or in the Recommended 

Determination, even though the plantings were well known during the permit process. 

Furthermore, EPA's claim that the re-vegetation plan is inadequate because it includes "non-

native" species, id., does not take account of the permit's special conditions. Special Condition 

10, which applies co riparian revegetation, specifically requires that Mingo Logan submit a 

detailed revegetation plan, "consisting only of native non-invasive species ... " Special 

Condition 10 (emphasis in original). See Cmt. Ex. 1. Special Condition 20 underscores this 

requirement, stating that the planting plan must consist of "species that are non-invasive and 

native to Logan County.'' Special Condition 20. See Cmt. Ex. 1. Thus, contrary to EPA's 

unsupported claim, the permit conditions fuJly provide for adequate riparian planting of native 

vegetation. 

contamination, Rockhouse Creek can be expected through common mitigation techniques to 
experience similar levels of restoration. 
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H. EPA's Pessimism About tbe Efficacy of Connectivity Channels as Stream 
Mitigation Is Unfounded 

Finally, in the Appendix but not the Recommended Determination. EPA contends that the 

connectivity channels provided for in the Spruce No. 1 Mine permit will not "offset buried 

stream resources." RD App. 3 at 11.97 Again. this is an entirely new claim neither made during 

permit issuance, in the Proposed Determination. or in the Recommended Determination., even 

though the location of these channels was well known during the permit proceedings. 

As with EPA's views on erosion control channels, EPA's pessi.mjsm about the efficacy of 

connectivity channels as stream mitigation find little support. For example, included in Exhibit 

10 are two photographs of a connectivity channel on the nearby DaJ-Tex property. The 

connectivity channel is meandering through the center of each of these photographs. There is 

substantial tree and herbaceous vegetation on both sides of the connectivity channel providing 

significant shading, nutrient sources, sediment control, and habitat As explained in TED2, such 

habitat correlates strongly to a healthy, functioning stream. TED2 § 5.5. In addition, as 

explained in the Regional Guidebook, such riparian tree and herbaceous vegetation contribute to 

biocheroicaJ processing and habitat functions. Regional Guidebook at 43. The connectivity 

channels provided for in the Spruce No. 1 Mine pennit will be at least as biologically active as 

the channel in these photographs. Thus, as evidenced by this example, Mingo Logan has a sound 

97 EPA also claims that the connectivity channels provided for in the Spruce No. I Mine 
permit "are expected to have minimal function for [ ] water quality reasons." RD App. 3 at ll. 
However, as discussed in the section on erosion control channels, to comply with SMCRA, the 
water in the connectivity channels must be in compliance with all of the applicable effluent 
limitations without any prior treatment before they can be used as mitigation. Thus, due to the 
conditions of the SMCRA permit. the use of these connectivity channels for mitigation are 
expected to result in a functional stream from a water quality perspective. 
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empirical basis for its expectation that the mitigation in the connectivity channels at Spruce No. 1 

Mine will result in a heaJthy, functioning stream.98 

Finally, as discussed throughout these comments, if the connectivity channels do not 

meet performance criteria. corrective action, adaptive management, remedial measures and/or 

additional mitigation will be required. under the permit. 

VID. EPA Has Waived Reliance on "Other Considerations" 

Section VI of the Recommended Determination mentions other concerns that do "not 

form[] the basis of the Recommended Determination." RD at 8; at 71. Mingo Logan believes 

that each of these concerns is tmfounded. But Mingo Logan relies on EPA's representation that 

they are not the basis of the Recommended Determination and, therefore, Mingo Logan does not 

address them in these corru:i:lents. Mingo Logan will be prejudiced if EPA anempts to rely on 

one of these "other considerations" in its Final Determination. If. for some reason, EPA decides 

to rely on one of these factors, Mingo Logan requests an opportunity to respond to those 

allegations. 

IX. Conclusion 

EPA has neither the legal authority nor an adequate factual basis to act under 404(c). 

EPA bas not met its burden of demonstrating that the pennitted ftlls in Pigeonroost and Oldhouse 

98 Additionally, EPA comends that there will be such substantial flow in the connectivity 
cbanoels that there will be downcutting leading to increased sedimentation and degradation of 
biological communities. RD App. 3 at 11 . However, the problem of excess flow velocity and 
potential downcutting is frequently encountered at existing streams and hydrologists and stream 
designers are fully capable of avoiding or minimizing these effects with the appropriate stream 
meanders. contouring, and amendments. For instance, Rosgen has developed, tested, 
implemented and monitored numerous projects for nearly four decades of stream restoration 
projects using a "Natural Channel Design" ("NCD") that has been shown to successfully manage 
these conditions for streams and channels similar to the connectivity channels proposed for the 
Spruce No. 1 Mine. With appropriate planning and design following Rosgen's concepts, channel 
morphology and stream flows can be managed to avoid downcutting for these channels. TED2 § 
5.4. 

84 



will have an unacceptable adverse effect on any of the 404(c) critical areas. The Administrator 

should therefore determine that no action under 404(c) is appropriate, rescind the Recommended 

Detennination., and terminate this proceeding. 
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UNrrED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

Mr. RDbert W. Shanks 
President, Eastern Operations 
Arch Coal, me. 
I CityPlace Drive, Suite 300 
St. Louis, Missouri 63141 

Dear Mr. Shanks: 

OCT I 5 20to 

The U.S. Environmental Protection Agency's (EPA) Region TII Office has 
recently completed its Recommended Detennination pursuant to section 404{c) of the 
Clean Water Act (CWA) regarding di.scharges associated with the Spruce No. I Surface 
Coal Mine in Logan County, West Virginia, as currently authorized by Department of 
Army (DA) Permit No. 199800436-3 (Section I 0: Coal River). The Recommended 
Determination was signed by Mr. Shawn Garvin, Regional Administrator for EPA 
Region fH, on September 24,2010. A copy of the Recommen<led Detennination is 
enclosed. Detailed technical appendices supporting the Recommended Determination 
will be available today at bttp:l/water.epa.gov!lawsregs/guidance/cwa/dred.gdisl 
404c index.cfm. 

The Regional determination recommends that EPA withdraw the specification 
embodied in DA Permit No. 199800436-3 (Section I 0: Coal River) for Pigeonroost 
Branch and Oldhouse Branch as disposal sites for discharges of dredged and/or fill 
material for construction of the Spruce No. I Surface Mine. The Regional Administrator 
has based his recommendation upon a finding by Region ill that discharges into 
Pigeonroost Branch and Oldhouse Branch as currently authorized, including those 
associated with construction of valley fills and sedimentation ponds, wi II bury 
approximately 6.6 miles of high quality headwater streams and woul-d be likely to have 
unacceptable effects on wildJife resources as defined under CWA section 404(c). 

The section 404( c) regulations at 40 CFR 231 .6 provide that EPA iniriate final 
consultation with you prior to completion of a Final Determination which would affirm, 
modify, or rescind the Recommended Determination. The regu.lations include this final 
consul1ation period to provide you an opportwlity to present additional relevant 
information for the record, including information about any corrective actions which 
could be taken to prevent unacceptable adverse effects from the proposed project. In 
addition, you may use this opportunity to respond to the Recommended Determination to 
the extent that it raises issues not presented in the Proposed Determination or that it relies 
on infoJlTUition in the administrative record which was not available to you at the time of 
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your comments on the Proposed Determination. Information and views already in the 
administrative record will be considered at EPA Headquarters and need not be 
resubmitted. M. required under the regulations, I request that you provide me with any 
comments and any notice of intent to take corrective action within fifteen days of the date 
of this letter. 

My office will contact you shortly to schedule a discussion with you regarding 
our Clean Water Act Section 404{c) review of the Spruce No. I mine. We look forward 
to talking with you. If you have any questions, please have your staff contact my Chief 
of Staff, Greg Peck, at 202-564-5700. 

Sincerely, 

Endosure 

cc: Shawn Garvin., EPA Region ill 
Robert Sussman 
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Submitted by Mingo Logan CoaJ Company, Inc. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

Robert Shanks 
President, Eastern Operations 
Arch Coal, inc. 
I City Place Drive, Suite 300 
St. Louis, Missouri 6314 L 

Dear Mr. Shanks: 

OCT2 7 2010 
OFFlCE OF 

WATER 

Thank you for the October 22, 20 I 0, letter from Hunton and Williams, LLP representing 
Arch Coal Company and its subsidiary, Mingo Logan Coal Company. Your letter requests that 
the U.S. Environmental Protection Agency (EPA) proceed_, as soon as possible, to schedule 
consultation meetings pursuant to Clean Water Act (CWA) section 404{c) regarding EPA's 
review of the Spruce No. I mine and seeks a 30-day extension of the 15-day consultation process 
oullined in EPA's 404(c) regulations. I am granting your 30-day extension request, which means 
consultation would conclude by November 29,2010. We will publish notice of this extension in 
the Federal Register. 

EPA will also be io contact with you shortly to schedule discussions regarding the EPA 
Region ill Recommended Determination and to provide you with the opportunity to identify 
potential corrective actions to reduce anticipated significant adverse environmental effects 
associated with the Spruce No. I mine. We will also invite representatives of-the Department of 
the Army (including the U.S. Army Corps of Engineers) and the State of West Virginia to 
participate in our meeting with you. 

The Recommended Determination finds. based on an extensive analysis of the Corps 
record and information collected by EPA, that discharges of dredged or fill material to 
Pigeonroost Branch and Oldhouse Branch, as authorized, would likely result in an unacceptable 
adverse effect to wildlife. The consultation process provided in EPA's regulations is intended to 
allow for consideration of corrective actions proposed by the permirtee, or other participants in 
the consultation process, that would prevent such unacceptable effecLS as determined by EPA. l 
look forward lo meeting with you to consider corrective actions you may choose to propose 
during our consultation. We will be prepared to share potential alternatives that EPA and your 
company may wish to further explore. We can also answer questions you may have regarding the 
Recommended Determination during the consultation process. 
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Thank you again for your letter, and f hope this response effectively addresses your 
requests. My Chief of Staff: Greg Peck, -will be contacting you shortly to schedule our 
consultation meeting. Feel free to contact h.im at 202~564-5700 if you have any additional 
questions. 

cc: The Honorable Lisa P . Jackson 
l'v£r. Robert Sussman 
Mr. Shawn M. Garvin 
The Honorable Jo-Ellen Darcy 
Lt. Gen.. Robert L. Van Antwerp, Jr. 
Ms. Margaret E. Gaffney-Smith 
Col. Robert D. Peterson 
Ms. Ginger Mullins 
The Honorable Joe Manchin, Ill 
Mr. Randy C. Huffman 
Mr. Robert G. Jones 
Mr. B.J. Sturgill, Jr. 
Mr. John McDaniel 
Mr. Robert G. McLusky 
Mr. Robert M. Rolfe 
Ms. Deidre G. Duncan 
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Spruce No.1 Mine Superimposed on Municipal Boundary 
of the City of Pittsburgh 
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Recommended Determination of the U.S. Environmental Protection Agency Region ID 

Pursuant to Section 404(c) of the Clean Water Act 
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Submitted by Mingo Logan Coal Company, Inc. 
November 29, 2010 
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Release Dat e· Augu st 12,2010 

dep 
west v1rg1nia deportment of envlronmento l pro eciion 

Justification and Background for Permitting Guidance for 
Surface Coal .!\'lining Operations to Protect \Vest Virginia's 

Narrative \Vater Quality Standards~ 47 C.S.R. 2 §§ 3.2.e and 3.2.i 

PURPOSE 

The \Vest \ irgin ia Depanmen 1 of En viron mema I Protec tion ( "D EP' ' ) adopts th 1 s 
Justification and Background for its ·'Penn1tt1ng Gu idance for Surface Coal i•v1in ing Operations 
to Protecr We t Virgi nia ·s Narrati v Water Qualit y Standards" (the "Guidance''). The Gu idance 
is intended to facil itate compliance wi th applicable statutory and regu latory requirements and to 
prov ide reasonable means of effectuating the intent of the narrat ive criteria. as well as to enforce 
the mandate of the Clean v 'ater Act ("C\VA") that every p m1i t contain effluent limllations that 
reflect tl e practicab le pollu tion reduction a state can achie-ve. 1 

The Guidance •vas developed in accordance with the West Virgin ia \Vater Pollutton 
Control Act (" Vv'VVv' PC · ''), which sta tes tha t "the publi c policy of the Stare of West Virginia to 
mainta in reasona ble s andards of purity and quality of the water of the State consis ten t \Vith ( 1) 
publ ic health and pub lic njo ymenr thereof; (2) the propagation and pro tection of amma l, bird, 
fish . aquatic and plant life ; and (3 ) the expansion of empl oymen t opporrunJties, maint nan e and 
ex pan ion of agriculture and the provision of a permanent foundation for heal thy industnal 
deve lopmenr . ''2 

As it must. the Guidance al so recogni zes th int enl of the West Virginia Legislatur , 
whJC h ha fonna lly r solved as follows: 

• That any interpreta tion and implementation of \Vest Virginta ' s narrative 
water quality standards is the respon, ibiliry of be West Virgmia 
Depanmem of En vironmemal Protection: 

• That the reqL 1rements of the narrati ve criteria are met when a stream (a) 
supports a balanced aquati c community that is diverse 10 species 
compo -ition : and (b) contains appropriat trophic lev Is of fi sh fi n 
streams wi th su fticient Oows to suppon fish populations); and (c) the 
aquat ic community is not composed only of pollUiion to lerant spectes or 

i Arnerican Paper l n riillfe. Inc. ~·. United States Em ·ironmental Protection . ..Jgency, 996 F.2d 
346, J49 (D.C. Cir .. 1993) 
2 V..' . V a. Code~ 22 -l \ -2(a)_ 
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the aquatic community is composed of benthic invertebrate assemblages 
sufficient to perform the biological functions necessary to support fish 
communities within the assessed reach (or, if the assessed reach has 
insufficient flows to support a fish community, in those downstream 
reaches where fish are present); and 

• That interpretation of West Virginia's narrative water quality standards 
must faithfully balance the protection of the environment with the need 
to maintain and expand opportunlties for employment, agriculture, and 
industry as set forth in the Legislarure's statement of public policy as 
contained in the West Virginia Water Pollution Control Act.. 3 

BACKGROUND 

West Virgmia has had primacy of the NPDES program since 1982 and has narrative 
water quality standards that predate its NPDES primacy. These criteria are found in West 
Virginia's Code of State Rules, which states, in pertinent part, "No significant adverse impact to 
the chemical, physical, hydrologic, or biological components of aquatic ecosystems shall be 
allowed.'" 

In light of its goals to advance, wherever attainable, water qualiry that provides for 
recreation and the protection and propagation of fish, shellfish, and wildlife, 5 and to assure that 
surface mining operations are conducted so as to protect the envi.ronment, 6 DEP reviewed its 
NPDES permitting and compliance assessment protocols vis-a-vis West Virginia's narrative 
water quality standards and solicited public comment regarding these issues. As a result, DEP 
adopts the Guidance, which describes the procedures DEP will implement in the development of 
NPDES permits for the coal mining industry. These new procedures shall take effect 
immediately. In light of the changing nature of the pol1cy concerns addressed herein, this 
document is intended to be dynamic and will likely be modified in the future as technology and 
best management practices develop and improve. 

While DEP appreciates EPA's recent effort to assist the states in interpreting their various 
narrative water quality standards, DEP finds that the Guidance is the more appropriate approach 
for West Virginia for several reasons. First, it involves subject matter uniquely within DEP's 
expertise and special knowledge. Further, while this document specifically addresses concerns 
related to the mining industry, it is designed to be adapted in the future to address all discharges 
to water bodies that will cause, or that have the reasonable potential to cause or contribute to, 
excursions from water quality standards . Finally, it does not use an overbroad, generic criterion 
(i.e. conductivity) to set unattainable limits, but instead identifies specific pollutants that can be 
managed through the inclusion of appropriate whole effluent toxicity ("WET") monitoring 
and/or limits and best management practices ("BMPs") in NPDES permits, where there is 
reasonable potential to cause or contribute to excursions from water quality criteria. If the 

3 H.C.R. Ill (2010 Regular Session). 
4 4 7 C.S.R. 2 § 3.2.i 
5 See 33 U.S.C. § 1251 (a)(2) 
6 See 30 U.S.C. § 1202(d) 

2 



applicant cannot demonstrate, by means of its chemical and biological monitoring and the 
control measures outlined in the plans it will subm.it with its application, that it does not bave 
reasonable potential ("RP") to cause or contribute to an excursion above the narrative criteria, 
the permit writer should treat new or expanded discharges as if they have RP and include WET 
limits in the permit, in accordance with 40 C.P.R. § l22.44(d)(l)(v). Alternatively, if the 
operator identifies toxic pollutants that can be regulated through the use of numeric limits, DEP 
will put a regulatory control number for those pollutants in the operator's permit. 

PROTECTION OF THE AQUATIC ECOSYSTEM 

As stated above, the narrative water quality criteria set out in 47 C.S.R. 2 § 3.2.i prohibits 
the introduction of wastes that cause significant adverse impact to the chemical, physical, 
hydrologic or biological components of aquatic ecosystems. These criteria are valid components 
of West Virginia water quality standards that have been properly promulgated by the West 
Virginia Legislature and approved by tbe EPA. The phrase "significant adverse impact" is not 
defined in the CW A or the WVWPCA, the regulations promulgated thereunder or in any 
literature or guidance published by the EPA. DEP has determined that "significant adverse 
impact" is more than a change in the numbers or makeup of the benthic macroinvertebrate 
community in a segment of a water body downstream from a point source discharge. It is, 
instead. a material decline in the overall health of an aquatic ecosystem.7 A goal of the CWA 
and the WVWPCA is to protect the aquatic ecosystem as a whole; it is a holistic standard that 
requires a holistic approach to ecosystem assessment. In contrast to numeric water quality 
criteria. which can be applied by analysis of samples of water taken at any discharge or 
monitoring point in a stream, compliance with a standard that protects the aquatic ecosystem 
must be assessed in the broader area comprising the ecosystem. An ecosystem does not exist at a 
single point and, accordingly, its health cannot be assessed at a single point. 

The Pond-Passmore Study, upon which EPA relied in the development of its guidance on 
this subject, concludes that West Virginia's narrative standard is violated by surface coal mining 
operations based on the Study's application of rwo biologic assessment tools, the West Virginia 
Stream Condition Index ("WVSCP') and the draft Genus Level Index of Most Probable Stream 
Status ("GLIMPSS"), to samples of benthic macroinvertibrate life taken from these streams. 
This conclusion is flawed for two reasons. First, W est Virgi.nja does not use the draft GLIMPSS 
i.o its assessment of the biologic health of State streams. Second, these tools are just that- tools. 
They are not stand-alone determinants of compliance with the narrative standard. Any 
application of these assessment tools in determining compliance with the narrative standard must 
faithfuUy apply the language of tbe standard itself, which prohibits significant adverse impacts 
on the chemical, physical, hydrologic or biological components of the aquatic ecosystem. Thus, 
DEP's Guidance follows long-standing EPA guidance, which indicates that biosurveys cannot 
fully characterize an entire aquatic community and its many attributes, and accordingly suggests 
that "State standards should contain biological criteria that consider various components (e.g. 

7 An aquatic ecosystem is a dynamic complex of plant, anima~ and microorganism communities 
and their non-living environment interacting as a functional unit within water. See, Coweeta 
Long Term Ecological Research "Glossary of Terms." 
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algae, invertebrates, fish) and attributes (measures of structure and/or function) of the larger 
aquatic community. "8 

Through implementation of the Guidance, DEP C{)ntinues its existing practice of using 
wvscr in addition to consideration of other factors affecting the aquatic ecosystem to enforce 
its narrative water quality standards. By way of background, WVSCI was developed for EPA by 
national experts to assess biological integrity in West Virginia's waterways through "careful 
measurement of the natural aquatic ecosystem and its constituent biological communities,"

9 

including the evaluation of benthic rnacroinvertebrate communities. It was specifically designed 
for assessment of the biological component of the 47 C.S.R. 2 § 3.2.i narrative criteria and has 
been used as a tool in developing the Impaired Streams List ("303(d) List'') and the TMDLs 
resulting therefrom for almost a decade. 10 WVSCI acknowledges that "[i]t is the responsibility 
of West Virginia's [Department) of Environmental Protection to maintain and protect the 
ecosystem health of the state's waters[,]" and "[i]n keeping with the Clean Water Act and 
technical guidance from USEPA, DEP developed water quality standards for the protection of 
ecosystem health." 11 

DEP's Guidance lS the appropriate methodology for implementing West Virginia's 
narrative water quality standards, because it is consistent with the Federal Regulations regarding 
establishing limitations, standards, and other pennit conditions for NPDES programs, and it 
incorporates a ho listie approach to ecosystem assessment and protection. The CW A's 
implementing regulations require WET testing aod limits when the State finds that a discharge 
bas RP to cause or contribute to excursions from water quality standards. 

(W]hen the permitting authority detennines ... that a dLscbarge causes, 
has the reasonable potential to cause, or contributes to an in-stream 
excursion above a narrative criterion within an applicable State water 
quality standard, the permit must contain effluent limits for whole effluent 
toxicity. Limits on whole effluent toxicity are not necessary where the 
pennitting authority demonstrates in the fact sheet or statement of basis of 
the NPDES permit . . . that chemical-specific limits for the effluent are 
sufficient to attain and maintain applicable numeric and narrative State 
water quality standards. 12 

WET testing allows flexibility where appropriate (e.g. allowing time to collect additional data for 
RP detennination to supplement limited data sets) and is consistent with DEP's policy that 

8 EPA's Policy on the Use of Biological Assessments and Criteria in the Water Quality Program 
(May 1991) ("1991 Policy") 
9 A Stream Condition Index for West Virginia Wadeable Streams. March 28, 2000 (Rev. July 21, 
2000) ("Stream Condition Index"). 
10 However, a stand-alone \VVSCI score has never been the sole determinant of compliance or 
non-compliance with the narrative standard. This is because WVSCI scores are influenced by 
many factors (e.g. habitat., geology, and pH). 
11 Stream Condition Index 
12 40 C.F.R. § 122.44(d)(l)(v) 
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permittees develop robust monitoring plans with the intention of identifying any causative 
pollutants and adjusting their methods of operation so that those problems may be remedied 
before the aquatic community suffers a significant breakdown. 

WVSCI considers various components (e.g. algae, invertebrates, fish) and attributes 
(measures of strUcture and/or function) of the larger aquatic community. "Because biological 
integrity is a strong indicator of overall ecological integrity, ir can serve as both a meaningful 
goal and a useful measure of environmental status . .. . " 13 Based on the 5th percentile of 
reference values, the current WVSCI score that indicates the integrity of a benthic 
macroinvertebrate community in West Virginia's wadeable streams is 68.0. The threshold for 
inclusion on the 303(d) List has historically been 60.6. That value subtracts a precision estimate 
from the 5th percentile of reference values, and its historical use was intended to take into 
account sampling error and to aid DEP in allocating its resources so as to avoid misclassifying 
non-impaired waters as impaired. WVSCI and its application in the 303(d) listing process are 
consistent with methodologies Implemented to assess protection of aquatic ecosystems by aU of 
West Virginia's neighboring states. 

CA USATTVE POLLUTANTS I PROTECTNE l'HR.ESBOLDS 

EPA has recently set a numeric limit on conductivity at 500 )J..S/cm, finding that 
conductivity levels below 300 )lS/cm generally will not cause a water quality standard violation 
and that in-stream conductivity levels above 500 )J.S/cm are likely to be associated with adverse 
impacts that may rise to the level of exceedances of narrative state water quality standards.14 

However, DEP's data shows that more than a simple conductivity measurement is necessary ro 
determine the health of a stream. As proof that a number for specific conductance is an 
inappropriate gauge, FIGURE I below illustrates that a stream can have a low level of specific 
conductance and a WVSCI score firmly within the range for impairment; conversely, a stream 
can have a high level of specific conductance and a WVSCI score that indicates the stream is 
above the threshold for impairment. WVSCI scores are affected by many factors: habitat, other 
uses of the stream and the surrounding land, other pollutants unrelated to conductivity (e.g. fecal 
coliform), inter alia. Certain stream reaches simply carmot attain a "good" WVSCI score 
because of those factors. 

13 1991 Policy 
14 EPA's Detailed Guidance: Improving EPA's Revie"l-v of Appalachian Surface Coal Mining 
Operations under the Clean Wmer Act, National Environmental Policy Act, and the 
Environmental Justice Executive Order (Aprill, 20 I 0) ("April I Memo") 
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The Pond-Passmore Study found a shtft in the benthtc macroinvenibrate comnn niry 
downstream from min111g activitv. but d1d not othervn se correlate th is finding v.·ith any 
significant or ad-verse impainnent of the ecosystem. Where the only impacts to this component 
of the ecos·ystem are diminished numbers of certain genera of mayfl ies. without evtdence that 
this has had any adver e impact of any significance on the rest of the eco . st m. the State annot 
ay that there has been a violation of its narrativ·e ta dard. Various scientific st"Ud ies and 

evaluations performed by DEP ind1cate that lowered biological condition is assoc1ated wirh 
increased ionic strength. but scientists remain less than certa in about the pecific causative 
pollutant(s) and the concen ration(s) responsib le for impairment. Additional uncenainty is 
present in con elarive studies, because the effects of increased ion ic strength cannot be 
compl te ly distinguished fi·om the effects of other stre 'so _ that often co-occur (e.g. organ ic 
enrichment, sedimentation). In fact, most available infom1ation anempts to relaie biological 
condition to a surrogate parameter, uch as specifi c conductance. 

Becau e conductivity represents the combi 1ed con entrations of all different dissolved 
ions, each with potent ial varying toxic effe t • reg lation solely via an indicator such as specilic 
conductance is not the bes way to protect against e.xcursions from nanative standards. For 
example, the elevat d di ssolved pollutants most commonly associated with mining discharges 
are stlfare and bicarbonate alkalinity. EPA has not published national recommended aquatic life 
protection criteria for tho ·e pollutantS. Simi larly. ch loride, for which West Virgmia has adopted 
EPA's recommended numeric aquatic life prot ction water qua lity criteria. may also be pre ent 
m some cases. But because chlo ·ide seldom exi- _ in the absence of sulfates or alkalinity, 
singular control of chloride cannot be e:-(pecred w resoh·e all ionic stress. 

DEP has performed a con lative evaluation of benth1c ondition and spec ific 
conductance. This evaluation suggesls that nat ive acp. ari life is protected at ·arious values and 
rang s of specific onductance. This finding support_ the ba ic sc iemifi principle that 
correlation i ' nol caus and effecr. Even though the DEP evaluati n applied vanous fi lters to the 
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evaluated dataset to address complicating factors listed above, the biological condition of a 
stream may be different from the condition predicted by specific conductance. In situations such 
as these, where DEP has determined that it is infeasible to calculate a numeric effluent limit to 
implement a narrative water quality standard, DEP will include in the permit appropriate WET 
limitS and BMPs to C()ntrol or abate the discharge of pollutants, in accordance with 40 C.F.R. § 
122.44(1<)(3). 

DEP routinely identifies biological stressors when developing TMDLs for biologically 
impaired waters. Stressor identification employs a strength-of-evidence approach that C()Dsiders 
multiple information sources. Researchers evaluate water quality monitoring data, physical 
habitat data, field notes, and the composition of the biological assemblage concurrently to 
identify signjficant stressors. DEP's most recent stressor identification protocols, as used in the 
EPA-approved TiviDL process, include the guidelines shown in FIGURE 2 below for evaluating 
water chemistry to determine if ionic strength is a significant stressor: 

Elimina tion Stnllith of Evid~te 

Candidate 
(Rule out slreuors {Evidence ror each CIIDdidate Caa.se ll!l slre~S~~r) 

CailSe 
Pannneler allbese tb.-esbolds) 

Elimination Candidate SITH-sor Tbresbold.5' 
Threshold 

4, Ionic C<>uductivi ry < 326.9umh()jj Consider as independenl stressor in noiHlcidic, nou-MID 
strength streams, wheu conductivity values mel threshold ranges and 

sulfa ies and chloride violate conditio listed as follows . 
>1 533 Defini te Stressor 
!075-1 532 .9 Likely stressor 
761-1074 .9 Posstble sl:ri:Ssor 
517-766.9 Weakso=sor 
327-516.9 Equivocal or No Treud 

Sulfa tes < 56.9~ ~l7 Definite Stressor 
290-4)6.9 Likely tressor 
202-289.9 Possible str~sor 
120-201 9 Weak stressor 
57-1]9.9 Equivocal or No Trend i 

Chloride < 6() mgll >230.0 Definite Stressor 
160.1·'.129.9 likely sttessor 
125 .1-!60 Possible stressor 
80.1-115.0 Weak stressor 
60 .1-80.0 Eq11 ivocal or No T reod 

Based on FIGURE 2, it is clear the EPA limits of 300 - 500 11-S/cm established in the April 1 
Memo are far more stringent than what it has long approved for West Virginia's TMDL process . 
As shown above, conductivity in the 300 - 500)lS/cm range is "Equivocal or No Trend" as a 
stressor. Conductivity does not even become a "Likely Stressor" of a stream under this EPA
approved approach until it reaches three to five times these limits: 1075-1532.9 ).lS/cm. This is 
additional support for the State 's conclusion that reliance on the single surrogate of specific 
conductance to implement and/or enforce the State's narrative water quality standards is 
improper. It also demonstrates that EPA's proposed limits are too narrowly focused on a single 
parameter and single aquatic species to determine the health of the impacted watershed . 

Only the West Virginia Legislarure can adopt a numeric water quality standard for 
conductivity (or any other pollutant); DEP has no authority to immediately or unilaterally 
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implement numeric standards. Through adoption of H.C.R. 111, the West Virginia Legislature 
bas given DEP direction as to how it should implement its narrative water quality standards. 
Even if the Legislature does adopt a numeric standard for conductivity, DEP cannot implement it 
until after it is approved by the EPA. Based on the loose and questionable causal relationship 
between conductivity and stream impairment, it remains unclear whether EPA would approve 
such a numeric limit. EPA's duly promulgated regulation endorses establishment of WET limits 
where, as here, a state is unable to use a limit for a surrogate parameter. DEP can implement 
new permitting controls based on the agency's best professional judgment of actions necessary to 
protect the State's waters using its narrative criteria, with follow-up monitoring and 
contingencies for unsatisfactory outcomes. Thus, DEP is protecting against excursions from its 
narrative water quality standards by establishing WET timits and verifying impacts to a stream 
(or lack thereof) by requiring an extensive, comprehensive monitoring plan for the entire 
watershed. 
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Executive Summary 

On behalf of the Nati onal ~..:l i ning As oc iation (:\\1A). GET Consultants. Inc. (G El) has 
conduc ted a techn 1cal re,·iew o f the U.S. Envi ronmenta l Protection Agency's iEPA) externa l 
re \ it: \,. dra ft o L-1 Field-based Aquaric LUi; Benchmarklnr Conducri\'itY in Cemrcd 

Appalachian Str ams. Ln that repo n . EPA proposed that the orrcl arion between conduCi ivi ty 
and bent hi c macroim-crtebrate communi ty· structure in Ecoregions 69 and 70 in \\\·st Virgini a 

is stron g enough th at an aquatic li fe "'benchmark" can be deri\·ed. EPA abo propo ed the use 
of species _;;ensi ti \" i ty distribution ( SSD )- based methods to dcH'lop such a benchmark. ~ i m ilM 
to those used ' ·ith la boratory-deriw d toxici ty data. to derive numcnc ambient \ V, tcr qua li ty 
cn teria for protection of aquatic life and thc1r us · s. Based on th ese two assumption ·, EP A 
used fie ld data from pai red stream bcll thic ma roi n\·cncbratc and \\"atcr quality sur\' ys to 
dcri\ c a proposed aqua ti · life b nchmark of 300 ,uS /em condlJcti\' ity tha t " ould be appl ied to a 
1 imi ted set o f specific waters in the Appalachian Region that are domi nate-d by salts of sui fmc 
(SO}- ) and bicarbonate (HCO, - )at circumnemral to mildly alkal ine pH. 

We beilcn · thcrc arc 3 number o f fa ctu al. mcthodologJcaL and conceptual issues thar prec ludes 
implementation of their proposed benchmark . 

First, significantly d1ffercnt. often confl ict ing, nmltipk stn:ssor- rcsponsc profi les are 
exhibi ted by the genera used by EPA to de ri\ e the conduct i\" ity benchmark . These contl ic ting 
st rt>ssor-rcsponse proti lcs si mply do no t represent an internall y cons istent dat a et from IVhich 
10 deri\ e a regulatory benchmark using an SSD approac h. This i::> a k ' Y Cu ndamental tlav.· in 
the approa h. as it suggests that cJt hcr JH\"CI1cb ra tc gen l'ra ar e:-.h ibi ti ng tundamentally 
dt ffc rc nt responses to clc\·atcd salinity or. more like Jy·. th at fac tor- otll cr than conductiYi l)' arc 

much more c lo~ e ly Jnd functional! :'' r<:"!ated to the captme probability of indi \·Jdual g nera 
a ross the smJy region. Therefore. us in g an SSD of ext irpation cocftlcicnt (i .e .. XC.) ,_ the 95'h 

percent ill; of the distribution of a calcu lated "'probability of occurrence" of a genus with respec t 
to conduct i\ ity·) ,:a lucs ba~cd on con !l ict ing stres;sor-response profiles is a fundarn'n tal l a ~~: in 
their denva ti on of a regu latory bcnc hmarJ..: - thJ S fact. nlonc. md1catcs the benchmark should 
not be used . 

S cond. there are insurficienr data from the sci entific lit ra ture to rigorou. ly support EPA ·s 
concl usion that .. 'Onducti,·it ics in the region of concern reach Jc,·cls tha t ar ' suffic ient to 
cause effec ts on stream com munities "' (p. ~ 2. EP .... \ 20 10) . Although EPA conducted \\·h a l 

appears to be a rclati\ ·ely fon11a l causa l ana ly::> i::>. the \\·eighl or e\ idence -coring lor each 
causa I clcm<:n t was rc lati vc ly _ubjecti\·c and open to substanti al ly d i ffcrcnt. and , ·a) id . 
<.~ lt emat i \ ·e int erpretJ tions. Whll c sonK s t at i~11cal conclations bet\\ ecn conduct! \ ity and 
c hangcs in benthic macroi1we11ebrate communities c.x is! in I ocatio ns rcla ted 10 co a I mini ng 
and \·alley fill ( :-.-tT\11 Vf! act i\· iti cs. there is i nsuffi cicn t C\ idencc in supron of salinity ions 
a" the pro\ nnatc and mechanis tic cause o f btological tmpairmcnt. .4. 1though el n ·a1 d -a.]init v 
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can clearl y ind 1c adve r e effec t · on aqua tic li1\'Cr! cbratc , the tax nomic patterns or 
-· ~n sH ivtty arc nor yet ch.:arly cfincd. To. tcit y to ion associated 1.vith salini ty also varies 
trongl y as a fun ct ton of spe tfi c ion compos it i n and can )e millgated under r.: nditi n f 

clc\'ated hardness. In fac t. criteria based on indi \·idual ions-rather than tho-c based on 
composite vari ab les such as conduct i \ · it)'-h~n·e already been conjdered in othe r states as a 
pre fe rable regu latory approach that best fi ts the avai lable scienti fi c in formation . Giw n th at 
th e rati o of key ions such as sul fate and bicarbonate docs not rema in cons tant with increasing 
conduc li\·ity in he \Vest Virginia De partment or [m· ironmental Prot ect ion ( \\·' VDEP ) 

\Vatc rshcd A ssessmcnt Bran h Dma Base ( W A Bbase )-despi re EPA as:;ura nces to the 
con trary in thei r pres nlation to the Scienc .Ad\· i -ory Board (SAB) Commiucc--conducJi\ i ty 

by itself is not a reli ble indi c tor of biol ogical response. 

Third. the con founding facto rs an al ysis in Appendix B of the- EPA benchr 1ark documen t 
should not ta ke prc~umed impa ts lro 1 conduc ti \ it y as a givm- especia lly with the 
sigmficant \ ·cak.J tc s s idenllficd 111 ur fC\' lCW or Append ix A_ Ratlh. r. a ·on founding factors 
analy is hou d aJ ~ o includ rigorous and independent tcsrs of the primary hyporhe~ is and first 
dct ~nn in wh rhcr conducti\'i ty alone is indeed the best predi ctor of bio logical impainm~nt 

tha t is causa lly related in su h a way as to justi fy the proposed benchmark \·alue bas don 
fi ld ·collect ·J daw . EPA' s con f untl ing fac t r analysis would benefit from a clo cr 
e\·a luat ion of the foil wing fa tors . 1...-ltich cou ld pro\·td c' altema ti \ e explanati ons for paHems 
111 m3cro im· ~ rtcbratc ommumty stn t nJr(· relati' e to :-vfT\ ·1/VF a tivi ties : 

• Habitat : EPA ·sa sen ion that habi tat presen te d little potent Hll for onfo mding in 
th ir dcri\ ari on of the conducti,·itv b nc hmark ts nawed . First. th . Rapid 
Bioasscssmcnt Protocol (RBP) ha bit at scores us din EP;\ 's analys i ~ ar not the 
mo t rigorous mea ure of ha bitat qua lit y fo r bcnt hi mac roim·cncbra tcs . Second. 
RB P habit at core. \ .'Crc homtto be correlated with bot h onduCt i Yit y and the 
bio log ical re -ponse (i .e .. orgamsm extirpation coeffic ient ) Th ird . ana lys is of 
con rounding fa cwrs !ocu::;cd almos t ex ·lus i"ely on th e relat ionship \\·ith 
Ephcmeroptera (ma) lli L'S ). to the o:chrion of the res ponse of thc rc5t of the bcmhic 
macro i l \ ertebra t communi ty. 

• Relmionship 10 other in\'(:rlchrate Ia.Ya: R elat i onsh ip~ bet\\ en all ] ot ntia l 
strl'ssor. (in addition to hab i t ::~. !) and Ephcmeroptcra \\ · rc gcn ral y cited as reason s 
to reject the other stressor as potenti al confounders. There j ~ a clea r nc-cd to 
incl ude similar analyse· from othtT members o f the ent ire inHncbrat communiry 
to concl usi\·cly reject (or not reject) additionJI cm·i ronmcnta l facto rs as pot ' ntia l 
confound ing strcssors \\·hen trying to dc\\.:lop a benchmark to protect al l 
in\ crtcb rat cs. not just mayfl ies. 

• !njl /1(!/lc ·e of rare !ax a : EPA d rd not su ffi 'JCntl y d '111onstmt' that 1 he laX< idcmi fi cd 
a_ rare were rare due to coru.l ucti\ · i t~ · or a n~· other water qual i t~' t=ffc ct. and not from 
genera l rari ty ns l f. 

GEl C'on~u ,IJJlh . ln.· 
EcuJO!!ical D1' ·<:un 

ES<' September 20 I 0 



Fourth, we do not agr . that EPA 's presum d 95% prot ction level for the conducti,·iry 
b nchmark i ecologically reJe, ·ant wtth res e t to changes in functi onal groupings of 
macroin v~n 'brate genera. E,·aluation of tn:nds in nwcroin,·ertebratc communitJ strucn~rc 
and runc tion relat j, ' to conducti' ity found few b erwd changes in th~ pr port ion a! 
abu ndance of func tional fe eding group~ \\'ith in the r'gional pool of ra-xa until c nducti ' ity 
I \els exceeded approx imately' ~.5 00 pS.cm to 5.000 pS:cm. 

Fit1h. our analysis or the WABbasc dataset us d by EPA indicates tha t onducti, ·ity alone i. 
definitel y not the most appropriate parameter for explaining the variation obs rv d among the 
C nt ral Appalachian macr im enebrate communiti _ with resp~ct to water quality and 
physi al habitar. Rather. contra!) to EPA ·s con founding factor analysis. our ~)' ·n statistical 
analysi shows that a combination of ionic comp it ion, substrate comp -ition. and channel 
morphology features may be the most appropnatC' stressor \'ari ablc t con Jdcr "' h n 
~,·a l ua ti ng the effec ts of water quality and habita t on im·encbrare communit ies. These 
analy_'cS al so indicat that rota] ta.\a and percent EPT abundance arc th' key respon ·e 
' ari, bk s to con ider \\hen C\'aluating fac tors th<H shape t h~ macroinwncbratc commtmity, as 
opposed to a smgular roc 1s on Ephcmeropt··ra. Additionally. tota l -uspended soltds .. 
di . oh ·cd oxyg n. anc ·cc3 l coli ! rms al ·o appear robe other key \'ariabks to consider \\·hen 
e\'aluatmg these str ·am snes. as they arc strong mdicat rs of other anthropogenic i turbanc ~ 

in the \ ·atcrsheds. lr is clear thar the usc of conducti\·ity alone to build SSDs when th rc arc 
so m·my )thcr important ' ari ble tc consider JS another fatal tla,,· in this benchmark. 
Spec ifica ll y. a li ld-deri\· .cl benchmark constru ted on a single ' ariab]·· likt.: conducti,·iry 
would only work if no other Yariables \\' t'r' r'lc\'anl. Thi is ckarly not the case in the data ' et 
USL'd by EPA. 

We conclude tha t tiK re lati on h1p bet\\ eo1 condu ti,·iry and chang s in benth ic 
macroim ertebrat · community. tru ·ture is not reliable nough or singularly strong enough to 
warrant d ri' at ion or a regulatory benchmark at this time. \Vhil' n gati v~: correlation may 
exist between ele,·atccl condu ' t i ,.i 1 y an I the capn.t re probabi I it y of sci cct ill\ encbratc genera. 
there arc also po' iti\ e corrcl:Jtion- and other connicting pallem , sugg ·ting there i .~ 

insuffi cient e\ id nee to concluck that elc\·arcd ·on ·entrati ns o t' ion. r ated to sa lin ity (as 
nL:asurcd by conduct i\' ity) arc r·sponsiblc tor I --cs of presumed sensJt i, ·c taxa. For the most 
part. rl11s lack ore' iden e is due to the EPA· s fai lure to rigorously or indcpcndcmly t · st rh · 
prima ·y hypothcs is that ele ' at d sa linity \\ a, the best prcdi tor of chnnges in 
macroin,·enebrate mmunit) truc l!Jr • tn \Ve. t Virginia streams associated \\'i th MT '1· VF 
a ti \ ·ttics . Furth mwt-c. insufficient laboratory ·rudi' arc a\ ail abk lo \ crit)' ei ther the- causal 
m chanisms or ·onductiYi ty thresholds that \\·oul confi rm th..:- propo~cJ beuchmar · of 
300 ~~ - em under thl' specific ion compo ·nion of strcan sin th1s region. For .-in ilar rea::;on ·. 
Ill inois. lnd~an,. and lo"·a ha\ c rejected the u::,c> of total dissoh·'d solid::, (TDSJ or 
condu ti,·itv-ba ·ed cnrcria 111 lieu of criteria tor indi, iJual ion::, ::,uch as sult8tc or chlorick . 

\V o al so oncludc that th~ u , of an SSD or XC1s ' aluc based on con1l i ' ting stressor
response profiles i ~· a fundam 'ntal l ~ tla\\' d method f r d 'ri\ ation ~) r a rcgul, 10r:y ben h nark. 
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espe Jal ly when C\ alumcd in conccn with anal yses thJ t hO\\ many c1ther YariJblcs arc 
Importa nt. i\ddi t i ona l srud)-' is needed to con firm or rc f1nc th e hypothesis or the conduc ti vity 
relationship to aquat ic life. lot h through us~ of additional statist ical hypothes is te st ing with 
th • exi sting da t<ret and additional study of West \'irgint a stream associa ted with l\·1TM:VF 
3.Cll \'J!JCS. 

Therefore . we bdiC \'C it is inappropriaiL' and inadvisable to adopt t hi~ conduct ivity benchmark 
until or unless ~uch additiona st11dies arc conducted. 
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dctem1ine \ ·h her it r('prc ems a sci nt ifi ally plausible and reliabl 11 ans o f cnsming 

aquatic life protection. 

This r~port summarizes there ults of GEl' s technical re,·ie\\ oft h EP.A conducti\ ity 

benchmark document. Th ~ primary scope of this rc\'iew w as t e\·a uate r 1c overall te hnica I 

basis o f how the condu ti,·ity benchmark ''as deri \'cd , '' 1th a particular focus on e\·idcnc 

1 resented by EPA in support of the 11echanis tic plausibtl!ty of using conductivity as the basi~ 

for dcri\ ing a field-based a uatic ltfe benchn ark. am! the extent to \\'hich confounding factors 

other than conducti,·iry were adctr~ - cd. GEL rc,·icw al o pre nts an it dependent sta tist ical 

~\ aluation Of the ecological factor n1 St likely as_ociat ~d \\·ith patterns in benthic 

macroim rtcbrat ' community st ructure in \\7 1 Virginia headwater streams associated with 

MTM. VF acti \ Jt ics. This ana lysis ut ili ; rhe ·anh.: ra'"' data and fie ld sit s used in EPA 

(20 10) to d ~ri\e tl e cond ucti,·ity bene mark. but uses differe111 ets of _tat i: tical ools to 

pro\' ide a nlt n.: robu ·t anal ysis of the po entia ! imp ct :; of \1T \-1/VF acti,·iti -

GEl' s rcchmcill rc\ ie,,· c nsn s of the fo llowing 11ain clements: 

• S mmar. ·of the proposed conducti\ it.J I cnchm1rk and its re ·lmical a 1-

• Summary ofG -. L primary cone ms '· ith th · i~nt i tic plausibili ty and diabi lity 

of the pr po:>c conducti ,·iry benchmark. including: 

~ Di\·crsity of ~..onf1icting St ''SSOr-r ~spon. (' profiles ' nu the us' o f spcC I~S

SL'I1Sit i\ it)· dtstribution m ~thod. for benchmark dcri,·atton 

- Th ~ outcome f the 'ausal analysis. in luding the plaustbi li ry of physiologica l 

mechanisms propos ' d ns causes or c.xti rpation of s.:nsll i,·c taxa 

Am lys is of confounding fa t rs other than conduct i\'ity 

Ecologi al rck , nee of the protection Jc: ,·c l intended fromth n propo ed 

conducti' it) bcnchr 1ark 

• Indcpl.:n lent swtis tical e\·aluation o f ~ I gi al fa tor:· most 

pat ems in benthic macroinH'rt · brate communi!) . trucn1 r~· . 
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2.0 Proposed Conductivity Benchmark 

2.1 Summary of Proposed Benchmark 

EPA ( ~0 I 0) Led field data to deriH· an aquatic Ji fe benchmark J'\_)r onductivity t 131 is 
intended to b applied on ly to a lim ited sc of waters in the Appalachian Region rhat are 
dominated by salts of SO/ - and HCO_~ - at circumneurra l to mildly alkal in pH ( ec 

ben hmark definition and limllati ons bclO\\ ). Condu ~ ti ity is presented as a 'Urrogate r r 
salini ty. \\'hich is a propc1t y of water that represents the total concentration of di ssoh ·ed 
mineral sa lts or ··major ions··. including Na- . Cac· . ivtgc·_ K-. c r. HCO;_ CO/-. and so-~~-

One of the basi pr 'mises of EPA ( 20 I 0) is that cJ \-a ted con centra ion of these i ns cause 
physio logi al -rrcss in macroinvcrtcbrates. ult ima tely I ading to th · cxtirpatwn of th most 
sen!'; iti,·c spc ie in waters\\ ith conducti\ ity lc,-ds that C\. ·e d the proposed benchmark of 
:00 ~1 S:c m. It is not d ~ri\ ~d u ing EPA· standard m ' th )dology. In:w·ad. th ben hmark was 
dl"ri,-ed by a method modeled on FPA' s standard m thod logy for deriving A WQC. xcepl 
that the methodology was sub-tan ially al tered fo r t se of ti cld data. Fie ld cla ra 1n~re used 
b cause EPA state that surfic ient and appropnate laboratory data \Vere not a"ailablc and 
"h igh qu lit_ ·" tiel ata were a\·ailablc 10 rc: lat' conducti \' ity to e ff ··c t· on aquati c life. 

The method us'd 111 EPA (_0 10) has the appearance !being ba cd on the 1 9.~ 5 Guideline 
primarily because it u~ed th e : 'b p r mi c of a sp~:c i e - scnsiri \ i ty distribution (SSD) as the 
ba- is fo r mathematical dcri\ation of the b nchmark \'aluc. An SO represents the rcspon e of 
aquatic li fe as a eli trihution wi th rt·spect to exposu r and 1s a widely w ed stat i-tical approach 
for dcri , ·ation o r regulatory aquati lif cri teria ' ' orldwidc. It is impl i nly a· sumcd that if the 
c:xposur len~· I IS kept below the 5 lh fJ (T ' L'nt i lc or the SSD. at least 9 - o I) of tested aquat ic 
~p cies ( Or th ir sun·ogates) omprisi ng lhL' distribution \\·ill be protected. Tn this rcspecl. 
EPA 's data analysis fol lo ~., · ed t h~ standard n ' th )dology in aggr~,;ga t i n g species to genera an I 
Hsing int ' q)o lation to estima te the percentile. 

Howe~. er. the method used i EPA (201 0) differs significantly from thl' 1%5 Guideline in that 
the points in the SSD" arc so-c<~lled extirpation concentrat ion (XC-) rat her than m 'di, n lethal 
concentr::ll ions ( LC ~" · lor chronic response 1. a lues from exposure to a single chemical. Th · XC 
JS dcfin d by EPA as the k1. el of exposure abo\·c \\ hich a genus is "cffcctin ·ly abscn( ' from 
watcrbodJ es in , region. For this bcnchm:n k Y:l iL e. th 951

h percent ile of th distrib nion of a 
calculated "probabilit: of occurrence .. of a g nus 1.1.·irh resp ~ t to conJu ti ,·ity 11.·as u. cd as a 
9 ~ ~h p rccnt ile xtul)ation concentra tion ( \C.' ). Hence_ this aquatic 11~ ben hmark Cor 

Olld1lC ti\·ity is ' XJX'C!Cd tO 3\ oid the local extirpation 0 f /.50 o 0 f nati \'C Species (based ()11 i he 
hazardous con entration (HC<,: ]- th(· : 1

' per ' ent il of th<.: SSD) in surfac \\ atcrs that mclud 
neutral to <.d kalinc cnlucnt containi11g a nm turc of di .:soh eel ions .. lominated by "illts 0f SO ~
an I HCO, ··- although no numerical ,·alucs or "bctmd:;·· un the concentrations of the c 1011 

\\Crc giwn by EPA in thrir documcn. 
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The chro11ic aquatic life benchmark l'aluejor conducriviry derived using all-year dawfrom 
West Virgi11ia was calcula!ed to be 300 JASicm. According to EPA (20 1 0). thi s benchmark is 
only applic ble to specifi c pan s of Wesr Virgi nia and Kentuck y, although th ey expect it to be 
applicab le to th same ecoregions in Ohio , Pennsyh ania. Te~tn es ee. and Maryland (b ut da ta 
from those states have nor been ana lyzed). EPA states th at thi s benchmark could al so be 
appropriate for other nearby regio ns such as EcorcgJOn 67. butl1as only been val idated f r u c 
in Ecoregions 68, 69. and 70 at this rime. Howc\·c r. EPA tl.lrther sta tes that this benchmark 
may nor app ly when the relative concenrrauons of d !s ~olved ions are nor dominated by salts of 
SO/~ and HCO:;- (again. no quantitative indi cation or bound· were provided on what is meant 
by "dominmed by" ). 

2.2 Analysis of Causal Mechanisms and Confounding Factors 

Because numeric aquaric life criteri a are based on laborato ry to.xici ry tests from single chemical 
exposures. rhe causes of biological impa im1cnr (i.e., toxicity ) are generally clea r. tesl results are 
repeatable, and confou nding factors are minim ized or eliminated under controlled laborawry 
condi ti on . Hmvever. associar ion · bet ween biological panems a a fimction of one or more 

chemical strcssors in the field are not necessari ly causa l. nor arc !hey free fro m other factors th<H 
may confound or obscure the pre sumed a ·-ociation. Ther fore. EPA conducted a causa l 
as cssrncnt (Appendix A of EPA 2010) based on cpid·miological approaches (e.g .. H!ll 196 ~ ) 

and EPA guidance for conduc tin g srressor ident ifi cation and diagnosis (EPA 2000: 
wv.rw.epa.gov/caddis ). From these assessments. EP.A concluded that the ava ilable evidence 
mdicatcd that sallS. as measured by conducrivi t) ', arc a common cause of impairmen t in aquatic 
mac roi nvcncbrates in the region of concem (1.c .. Ecorcgions 68 and 69 of\Vcst Vi rginia). 

EPA also conduc ted a confounding facto rs assessment (Appendix B ofEPA 20 10j io eva luate 
the extent to which variables that may co-occur wit h conduct ivity might limit or alter thei r 
abilit y to quantify the effect of condu tivi ty (i. e, deri' c a quantitative benchmar.'). A weight 
of eYidence approac h was used to evaluate each confoundi ng factor and .. to the ex tent possible, 
te st whether remova I of con foundmg fac tor· might alter the ul !Jmate derivation of the 
conductivit:y' benchmark. EPA concluded th at "the effect of confounders was found to be 
mini mal and ma nageable ,'. and that only the el imina tion of si tes with pH < 6 was needed to 
remove this 1 otenti ally significant confound ing factor. 
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whether or not onduc tivi ry alon is in facr a strong nough indi a tor of ad\ erse changes in 
biological communities to nl kw. for its use in dcri\·ation of a regulatory benchma rk . 

The discus ion abO\ c provides the highl ight - of Issues that need to be more fu lly e\·aluated 
be for~- th conduc tivit y benchmark is adopted. BeiO\\ \\'e summarize the ey primary 
technical conc cms with the proposed EPA conducti \ tl y benc hmark . to be disc 1sscd in greate 
d ' ta il in thi s r ' por1. These concems are not presented in any pan ic ul ar order of priority. Th2 
rest of th is rcpon i: foe 1sed on four primary que ;;tions : 

• How might the di \'crs ity of c nll ict ing stressor-response pro fi les ex hi bited in 

EPA ·s SSD of XC95 va lues I t lluencc the benchmark \'a lue deriH·d from thi s SSD. 
and is u c of an SSD a valid approach \\·hen the st resso r-response profi les are not 
consi stent? 

• HO\\' J oes the methodology used ro dcri-_ 1..' the conducti\ 'ity benchmark compare to 
methods used for typical aquatic life criteria ') 

• Is the underlying assumed mechanism for impa irment- toxi iry from ton:; 

a· cimed \\' it h sa linit y- mechanis ti cally plausible and j- the proposed benchmark 
\·alue con istent with thrc-Jwlds obtamcd in cont rolled laboratory-based toxici t 
tes ts? 

• Is the confound ing facto rs analysi s ·om·in ing. i.e .. do \\'C agree that fac tOr:'> 
correl ated with conducti,·ity do not su bstantially confound or obscure biological 
relationships \\ ith condu ·ti \'ity'_l 

• Vi hm is the ecological rel c\ ·ance of the propo ed bench mark , -aluc'J 

3.1 Diversity of Conflicting Stressor-Response Profiles 

One of the l ndcrlying princ iples gO\ 'Cnl lllg th use or an SS D to dcri\'C biological thresholds i 
th at all of the organ isms represented in the dis trib nion ex h1bit th e Sdm e ypc of re sponse to the 
strc. sor 111 quest ion ( Posthu rna ct al. _00.2). Howc\·cr. three types or stre-ssor-re-sponses ar 
recogn ized by f PA (20! 0) . as GXt:'mplillcd in Figure 5 of EPA (~0 10. p. 30): 

• decreasi ng probabili ty o r' obscn filiOn wit h increa ing conducti\ ity. 

• incr'asing probab ility of obscn at ion \\ ith rncreas ing conducti\·ity. and 

• opti mal or "bel l-curw " probab il it y f obscr\'ation with in rcasing conducti\ 1t y. 

ln , d it J<Jn 10 lhc'Se three stn:s~or-re. p n ~e profi les. a four1h type not recognized by EPA-but 
freq uently obscn·cd 111 their datJsc t- is charact nzed by basi ally no response or a b1modal. 
"nn ~ rs e opt imal" respons to 'l)nJ uctJ \'Jty j Figure 1 )_ 
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Figure 1: Percentage of genera with different types of stressor-response profiles with respect 
to co nd uctiv ity and probabi lily of capture (data from EPA 201 0). 

A more l)'lJ ICal response would be for each of th e taxa to respond nega ti ve ly (e.g., d crea d 
survival, g;ro\\·th, or reproduction) to the pre encc of a particu lar contaminant. A graphical 
r presentation of th i type of response (i .e .. the stressor-response profile) wou ld resemble the 
''decrea ing" probabi lir:.-· distribution for Ephemerella in Figure D-l of EPA (20 10; Figure 2 
be low), where the y-axis shows the response (i .e .. capture probabi lity) and the x-ax is shows the 
concentration of he stressor that is presumab ly mducing that response (i.e., conductivi ty ). b1 this 
cas , to be protective. it appears that conductivi ry should always b below roughly 300 !J S!cm. 

Opt imal 
Conductivi ty 

Range ~ --

J 

Ephemerella 

) 
"\;. 

,_ 

>1 ~ ~? ~1 '· ~-~ ' 

Conductiv ity ( 1-JSicm 1 

Figure 2: Ephemerella capture probability versus conductivity (Figure 0 -1 from EPA 2010). 
The approximate conductivity protective of this genus is indicated by the Optimal 
Conductivity Range . 
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Under th is circum tancc, the effect concentration at whi h a negat ive response is observed and 
also corresponds io the de ired level of protec tion can be calculated for each species. The 
e ffect concentration can take ma ny fon T1S (e.g .. a l 0. 20. or 50%) effect oncen!rati on-oft en 
represented a EC w, EC 20. ECo-where 10. 20. or 50% of the organisms are adversely 
affected). but under a d "c rea ing · tressor-rcsponse profi le, t 1e effec t concentratiOn will always 
be on the ow end of the x-axi s scale 1 i.e., where he adverse response occurs to a lesser 

extent). These ca lcul ated effect concentrations can then all be compi led i 110 one SSD and rhe 
percentile of the istribut ion that corresponds ro the desired level of protection for the 
commun ity can be deri ved e.g .. mos t often the 5th percent ile ·'hazard concentration" or HC0~) . 

).Tote, ho\vever, that this approach to bui lding an SSD i onl.v valid \Vhen al l of the organisms 
utcorporated into the SSD respond similarly· to th e stres or, since it ass umes a protecti ve lc\·el 
se t ar the lo wer end of the di -tribution (i.e .. where organisms are more sensiti ve) will also 
protect all of the spec ies at the upper end of the distribution (i.e., where organi sms are les~ 
ensitive) . This is · j 11ply not the case vith the data used by EPA (2010 ). 

For xampl . some organ ism s m the EPA analy_IS appear to rc. pond favorably in the presence 
of conductr vJ ty, a hown in the '"mcreasmg" stressor- response profil e exhibited by 
Hemerodromia in Figure D- 1 of EPA (20 t 0: Figure J below) . Under thi s circumstance, to be 
prot ective. ii appears that conducti vity hould always be obcn·e rough ly 300 pSicm-a direct 
contradiction to the "decreasing" stressor- response profi le shown abo\·c. 

H emerociro m ia 
~ _ . .---------------------~ 

~· 

a. 
Cl) 
~ _. 

~ 1 .::;~ 21 1 P:-4: 

Con d c 1vi ty q.JS/cm 1 

-·· 

-· 

Optima l 
Conductivity 

Range 

Figure 3: Hemerodromia capture probability versus conductivity (Figure D-1 from EPA 201 0). 
The approximate conductivity protective of this genus is indicated by the Optimal 
Conductivity Range. 

CiEI Cumultants. Inc 
Ecologtcal D1' 1Sron 

S September 20 1 0 
Fmal Tcchmcai Rc' lcl<.: .'\ Fi~ l J-based . qu.atrc l 1fl' Ben ch mark for Condu \ll ' lly 



Addit ionall y, some organis ms appear to respond neg01indy at both the low and hi gh end of the 
range of conductnrity leve l . but favorabl y in the middle of that a me range. Th is '·oprimum'· 
rypc of st res or- r ~ ponse profile waul r semble that hown in the P ephenu panel in 
Figure D-1 of EPA (20 I 0 ; Figure 4 below). Here, it would rheoretica lly.' be necessary to alway· 
have conducti viry greater than roughly 75 f.LS /cm and less than roughly 2,500 11 S/cm; i.e .. one 
threshold at the low and one at the high end o[ the x-axis wh re negative respon es are observed. 

( 
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' \ 
'• 

•, 

-~ .. 
~ ~----,-----,----,----,r 

C.• .!23 -.·p 

Co d c ivity (~S:c 

Optimal 
Con ductivity 

Range 

Figure 4: Psephenus capture probability versus conductivity (Figure D-1 from EPA 2010) . 
The approximate conductivity protective of this genus is indicated by the Optimal 
Conductivity Range . 

Altcmauvcly. some organisms appear io respond po i1iwdy at both the low and high end o f the 
range of cond uctiv ity le vels, bu t poorly in the mi die of that _ame range . This type of 
··bimodal" st ressor-rc ponse profile would resemble that ·hown in the Dip lecrrona panel in 
Figure D-1 of EPA (20 10; Figure S below). Here , it woul d hcor~.: tic a ll y be neces ary to 
al ways have conductivity less than roughly 200 11S/cm and greater than roughly 2,000 J1 Sicm: 
i.e., rwo th resholds bracketing the middle of the x-ax is to capture th range where n gative 
responses are observed . 
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Figure 5: Diplectrona capture probability versus conductivity (Figure D-1 from EPA 201 0) . 
The approximate conductivity protective of this genus is ind icated by the Optimal 
Conductivity Range. 
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F inall . ·. some organisms \\'OU]d appear to ha' e \ ery I in Je rcspon e to a st re sor a1 a 11. as shown HI 

the "]\;a-response" hrrenia st ressor-response profi le in Figure D-1 of EPA (201 0: Figure 6 
below). making it di Cficult to identil\ any kind of effec t concen tration indtcati \·e of a negative 
response. 

veten1a 

~ ') ::..:.: 1 1 1 ~ J-: 
Conductivi y I IJS .. cm ) 

Figure 6: Tvetenia capture probability versus conductivity (Figure D-1 from EPA 201 0). There 
does not appear to be an Optimal Conductivity Range for this genus. 

ln summa])', the approximate conducti,·it y concentratiOn nc essa l)· to pro' ide a le vel of 
protection used by EP A. based on capmrc probabiliry. lor th e fi \ c stressor-response profiles 
discussed abO\-c \\· ou ld be as follows: 

• D cr asing (t-~uhemerel/u): < 300 ps ,cm 

• Increasing(/ femerodromia ): > 300 ps' em 

• Opt JJnu m (P:,.ephenu ): > 7) and < ~. ) 0 0 ps em 

• Bimoda l 1. Diplect rona ): < :200 and> 2.000 ~ts . cm 

• No response:bimotl3 1 ( Tn:l(;nia) : none 

As th is xample shO\\·s. th re is simply no \\·a y tu rc:co.1ci le th se widely con tlic t i ng str ssor
re ponscs in to a .,j ngle benchma rk. Mo re speci tical I y. i f one acc (~ pts that the captu re 
probab i1i _· curw. in Appcnd i.\ D (EPA 20 l 0) represent actual tressor-rcspon c rela ti onshi ps. 
:.>ckCJing a protec ti,·e benchma rk at the lower end of the dis tribution wi ll act ua l y re ,ult in 
organi "Ill:, ,,·ith increasing and/or optimal stressor-response proti cs not being protected. 

If these types )f \ancd effect con cntrations \\ Cr c combined into one SSD and a pe rcentile at 
the low end of th at dis ~ribution were selected as the pro tccti\· benchmark . onl y th 
Ephem er lla n·ould be pro tected since bo th Henu:rudromia and Psephemts \\·ould requ ire a 
much highe r benchmark to ensure a -imi lar capture probabil it y·. ln fac t. an eftect 
concentrat ion of 80 p - em ( r~quired lor a ca pture probabi it:- or c.lO '\, for Ephcmerf'l!a) would 
c rrespond to a capture probabi ilt) of less I han 20 ·a for Hem!?rmlrumiu and less than 3 ~ 0 o for 
Psi:'phenus . ln\'crsc 1 y. an effect concentration of 1400 p . em ( requi r d Cor c~;~ ! t ure 
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probabi li1y of 40°'o for Hemerodromia) \\auld correspond to a capntre probabili ty of zero 
perc ~nt for Ephemt'rella. Thus. fur 56°;o fthe Iota! genera that do not follow the classic 
stre or-re p n ' profi lc. t he ~ roposcd benchmark of 300 ~ S ·em could acmally be inteJT!reted 
as hannru - i .e .. not pr tectiYc. A eYidcnc d by their contlic ting strcs. or- response profih.:s. 
these organisms wou ld a1 pear to respond t th tressor in fundamentally di f~ rent '" ays. 

Th e natural ·anabili t]-' of organi sms in their rcsp 1s ' 10 .;; tressors is to be expected given .he 
correspond 'ng \ ariability in sp ics-speCJJic physiological and ecological tncchani -ms for 
r ~spond ing to sires. ors in the em Jront 1cnt. Thi s phenomenon becomes problematic, howc,·cr. 
when trying 10 establish a single numerical benchmark fo r protection of a ommunity in \\·hich 
species ex hibi1 mt lt ipk strc:sor -respons~ profiles. This is b cause. as dis usscd abo,·'. rhe 
effec t concent rati n corresponding to a ncgati \ c response has the potential to xis t on both 

cuds of the :x -ax i (i.e .. low end for dccreasin_,.. high , nd fo r i ncr~asing. lo\\· and high end for 

optirnum) or ncn potentiall y in the middle of the di stribution. 

It i:::. undcr::>tood that there is some subj tl \'ity in the interpretation or the shape of rhe 
i ndiYidual -tre · r-rcsponse rofi k s. H O\\ ' '\'Cf. the increasing. optimum. and d ' reasing 
trc or-rcspon e profiks arc each '-'-'ell rcpr -s tHcd in the dataset used ll1 the SSD to dcri,·e 

the benchmark tf igurc 1). with lcs.~ than hal f rthe 1axa in EPA ·s fi nal dataset exhibit mg the 
strcssor-respotLc r rofi I, 0 f d ' Crea ·ing abundance wir h in reasi ng ]e, els of the pr' sumcd 
stressor. Th us. 56°o o f tht.: taxa wed ) .. EPA ) gener rc th ir SSD do no! a rual ly 'ho\\' the 
classic dos -response of d 'creasing 1 robabil ir:-:• c f caprur '' nh increasing 'Onduct iYity- yct 
\\ ere st ill used y EPA in th ir SSD calculations. It is not appropriate to say that th ' proposed 
benchmark ,,·ould pre ent cx ti rpati m of95°'u ofta xa when : 6°·o of the t a ~a in the datascl do 
not exhibi t a de rcasing sl ressor-r ' spons profile and \\'Ould p tential l. ' be absent if 
conductivny w~rc n:stric icd o those low ennduct i\ ity le,·eJs. 

The EP:-\ Jata-et mclude · o ganisms from numcrou- taxonomic orders. The bcs1 rcpres ntcd 
groups include Eph~meroptcra. Pkcoptcra. Ttichoptcra. Coleopt ra. and Diptcra. ben am ng 
these taxLJ . each of the groups exhibi t the mult iple con fl icting sn csor-rcSJWn ·e profil s noted 
abO\ e. although the Ephcmcroptcra and Plecoptcra \\·ere only represented by the decreasing 

nd optimum profil : ( F1gurc 7 ). Tnt rt'Stll1gly. tb Plccoptera and Trichoptera tended to han :: 
hi gher proportions of de r"lsing srr-· sor-responsc profiles than the Epl cmcroptera. with ?() 
and 63° o. rc:;peL'l i\·~ ty. 
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Figure 7: Percent of genera (based on total number of taxa) in selected insect orders with 
identified stressor-response profiles (data from EPA 2010). 

Con11Icti ng tr s or- response profiles by mdi vidual gen ra strongly ir dicate that conduct l\'1t y 
is not the dommant or ·i_ngular stress r that can be shown to li m1t the entire macroinvcnc:brate 
communn: above a smgle tixed threshold or benchmark \'alue. Thi -uggests that either 
di fferent invertebra te genera exhibit fundamentally di fferent responses to elevated 
conducti vity. or factors other than conductivi ty are more closely and func tional! related to 
the captur . probabil ity o f individual genera across the srudy region. 

In summary, 'e beli eve that th ~rc IS a fundamental tlaw ass ·iated wi th using SSDs to deri ·c 
an HC05 I vel on the l asis of uch ontl icring tres or-response profi les. An SSD is intended 
ro depict the distribution of sen it ivity acr s numerous genera to a single tressor (Po, ihuma 
et al. 2002). However. if some of the genera on the SSD are responding ro the stressor in 
fundamentally di fferent ways ( ee abo\'c). then it is inappropriate to include them in the same 
SSD. Additionally. since the derivation of thi s benchmark is ba ·ed solely on fi eld-derived 
data, th ame stre sor (conductivi ty) may not be accurate! )· depicted in the individual XC<15s 
or the subscqu"'nt SSD. Therefore, th use of aJ SSD of XC 1s val ues based on contl icting 
stressor-response profiles is a fu ndam ntally tla\vcd method fOr derivation of a regulatory 
benchmark. This. alon . is grounds for not adopting this bcnchmar -_ 
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3.2 Comparison of Derivation Method to Typical Aquatic Life 
Criteria 

Although EPA (20 10) sta te that methods for I rivation ofthc conducti,·it y bcn 'hmark are 
"based upon" the 1985 Guideline Cor dcri,-ation of A VJQC . the on ly similarity is that b01h 
deri,.·l' the benchmark criteria concen ration as the 51

h pcn:entile of . peci ~ sensitivities u ing 
an SSD. l-1 0 \\"C\ e r. the SSDs used for deri ,ation o f A \\'QC arc ba cd on cont rol ! d laboratory 
rox1ciry data from studies in vhich the st ressor (e.g .. a tox ic chemical) is mp1rically and 
unambiguous ly manipulated in studies tha t f\.)Jlow standardized and sci ntifi cal ly ' a li d 
protocols for indi vidual sp ~ ie -. The biological t:· ndpoints used (based on ·urvi\"al. growth. or 
reprodu tion) in A \\'QC dcri\ ation arc based on relati' ely uniform and consi ·tcnt strcs·or
responst' profile:- generated from statistica l analysis f the laboratory toxicity est dan . In 
other \\'Ords. e\·en though mdiYidual organism "'sen ~ i t i ,· ities" to a gi ,-cn chemical will differ 
from one another. they all must demonstrate similar kinds of monotoniCally increasmg 
ad,·ersc -ffec ts in re ·ponse to in rea · ing chcmi al exposure conccmrations (i.e., each test 
must ex 1ibi a conststenl "dose-response"') to be included in the SSD. Jn addit lon. to h lp 
nsurc that the total range o f chemica l . n-i tivi ties of )fgani. ms likely to be en ountercd in a 
br ad range of field condi ti ons is represented. a mini mum database of eight specific types f 
aquattc organ isms (i .. . th L· "e igh famlly mlc' ' ) is requ in:d before an A WQC can be dcri\ ed 
{St ephen et al. 1985}. 

Jn 'Ontr3S1. the conducti,·ity benchmark is dcri\ ed ba:;cd on a larg num ber of 
macroinYcnebratc genera. bm does not r pre. ent 1h' total range of aquat ic organisms tha t 
inh, bi t these ccosy- rcms. The 19g5 Guiddin-s · ~' i gh t f1mil ~y rul' r quires <..lata from fish. 
pia ktonic crustaceans. and aquatic plan sora gae to ensure protection of all aquatic li t' · . so a 
benchmark bas d only on bent hic macroirm:ncbratcs \\" ill not ncce -saril y r presen t a 
conccntrat ion that is pr teet ivc of he ent i rL' a 1uat ic .:cosysrcm. 

Funhcrmor . a - ta t d in Secr i 11 3. 1, th ' SSD used t cri\·c the conduct ivity b nchmark is 
not based upon a conststcn t s t of strcssor- r ~spon:e proliks. s before. it may be tha t thos' 
genera wi th nanow optima or increa ing stres or-r ' sponsc proliks are. in ract. responding 
mor strongly to so1 1e1hi ng other than conclucti\·ity within the rang~s of conducti,· ity be ing 
obscT\' d. Further, it i. ' ery ckar fo r those genera that ha\'C no rc ponse or a bimodal 
r~?sp H1SC !hat thc rr dis tribution is related to s methin.:- other tlnn conducti\'ity. Ther for . thL' 
usc of an SSD or XC\~ valu ~s based on conflicting stres r-re_pond profi les i a fundamental 
Ill\\ m the approach propo··ed by EPA and ts nm r onsistcnt with Stephan ct aL ( l9t'5). 

3.3 Evidence of Causation 

lt is \\"Cil k 11 )\\ "11 that asso lations be' ·ccn brologi al patterns a · a function of one or more 
hemi ·a ::-lrcssors in the field arc not ne cssarily :1usaL nor arc they free trmn other fa tors that 

may onfound or c bscurc the presumed association. Thcrcf<.1re. EPA condu-tcd a caus, I 
a scs<:.ment \Appendix A of EP:\ 2010) which \\·as reportedly based on cpidemiologi al 
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approaches (e.g., Hill 1965. Com1ier et a!. 20 10) and EPA guidance for conducting stressor 
identi fication and diagnosis (EPA 2000; www.epa. gov/caddis ). 

The general elements e :aluated in EPA 's causal analy. JS were- as fo llows (adapted from 
TableA-1 inEPA2010 ): 

• Co-occurrence: Evaluates whether the presumed cau e co-occurs w11h the 
unaffected cnt ity1 in space and ti me 

• Precedina causarion and rime order: Evaluat s whether each presumed causal 
re lationship is a r suit of a larg r web of cause and effect relationships. and u·hethcr 
th pre umcd cause pr cede= the f~ ct in time 

• lnteraciion: Evalua tes whether the presumed c u physical ly interacts with the 
entity in such a way that indtJL e the (feet. ;md resu ts from known and reliable 
biological or physiological mechanisms 

• Spec{f/c altemrion: Eval uates whcrher rhc cnti t::• is changed by the interactio 1 with 
the presumed cause 

• Sl~ljiciency: Evaluates wheth r th intensity. freqt l'ncy. and dura tion of the 
presumed cause are adequate, and that the entity is su cptibl (i .e. , wi ll exh ibit 
biological impairment) at the appropriate leveL of the prc.umed cause. 

For each of the e au sal elements. EPA (20 I 0) pre .. en ted a series or weight of evidence score ~ to 
ind1cate their interpretation of how different lines f vidence support or 'Neaken evidence of 
causation for that partJctdar lement. It wa not entirely cl ar h O\\ individual scores were 
assigned or summarized for eac 1 causal lement, but tJ1cy, pp ar to have generally followed 
guidance from C · DDIS, in which a score of .. _ .. indicates e\'idence that strengthens the ca-e in 
support of the cause. a score of'"-" indicates e\ idence that weaken the case in support of the 
cause. and a score oC"O"' indicates inconclusive evidence. However, EP did not provide any 
indication of how summary cores were provided tor each causal element, nor did they inc lude 
'' refutation' ' whi h is a logical process \\·hich recognizes that a causal hypothesis can be fa lsified 
(i.e., refut d) with greater confidence han it c3n be accepted. l.Jnlik CADDIS .. EPA (2010) 
made no apparent anempt to evaluate whether any gi\'cn line of evidence migJ1t have refuted 
conductivity as the presumed cause ofimpainncnt. 

\Vhi le cau a! analysis is a highly logica l and stmcrured proce-s, assigning weights to lines of 
v1dencc is a highly subjective task based on professional judgment. Below we summarize and 

revie,,· our impressions of the subject iv weighting assignments used by EPA in Appendix A, 
and offer ahcmativ int rpretation ofth str ngth or v.:ealmess of each causal element based on 
our own prof. s ional judgm~ n t and the daw EPA pro, ·ided. 

1 In thts conte:-.t. "'en uy'" repre:..:nt · tl c bcmhtc macrOm\·cnebrate ommumty and pre. umed l os~ of senslli\'e 

taxa un cr onditton; of ele\·med salmtty or onductt\ tty. 
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3.3.1 Co-occurrence 

Based on a relati \ ely limited s t of correlational data from the \V r\ Bbas and Pon ct al. 
(2008), EPA concludes that ·' the e\·idcnce for c -occurren of ('()nducti\·iry with biological 
effec ts is strong. rei ' vanL consist m. and of high quali ty and is. therefor conclusi\·e·· (p. 4.5. 
EPA 20 1 0) . HO\\ e\ cr. we do not agree th t this e\ idcnce is ufficiemly strong or consi ·tent. 
and s~) is inconclus1 ~c to \\·eakly conclusi\ cat best. Jn part icular. the relationships bet we n 
conductivity and the number o f ephcmero terun gen~ra (f igure. A- 1 and A-2: EPA 201 0) 
e:-.: hibit a sui . tan ti , l amounl of variab ili ty around the regres ion lines plotted on these figures . 
Temporal increa e..: in conducti\'i ty (Tab I A -5: EPA 20 1 0) do exist in l \1•0 sites with 
pc rm i t1 ~d mining operations O\'cr the same time peri o . Conduct ivity did not increase in the 
unmin~d Ash Fork. But these datJ arc extremely limited. , nd invertebrate data arc not 
a\ ailablc for most oft' 11c.that conduct i\·ity 1\ as measured . Finall y. like the onfounding 
factors analysis in Appendix 8 EPA 20 10 ). only conduc ti\ ity relat ionships with mayflies 
~~ ·ere C\'alua t ~d by EPA. Gi\·cn the d1' ersny m conduct iYity-respOJn:: pattcms exhi bi t d by 
all the taxa in the WA Bbase iScctJOil 3. 1 ). correlat ions '-'-'Jth conductiYity are nei ther 
consistent nor stron~ for ma ny taxa. 

Based un our ··\ aluatio1 or co-occurrence as a causa l clement. we suggest the fo llowing 
adjustment ·· to the weight of t\ 'dencc scores (Table I). These sc res ]~ad toanO\ rail 
(\)nclu. ion tha t \ idcn '~ in sup] ort oCthis cau5JI clement 1 neither sufficiently strong nor 
consist nt. and so arc mconclusi\c to weakly conclusi\ c tn support of conduc t i \·it~' as a cause 
of mpaimwnt. 
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Table 1: Summary of evidences and scores for co-occurrence, including alternative 
interpretations (adapted from Table A-6; EPA 2010) . 

EPA Suggested 
Type of Evidence Evidence Score Score 

Epheme optera were correlated wi h conductivity i + + + 
two stud1es r = -0 63 (see Figure A-1) and r = -0.90. 

Correlation of Cause 
This is s rong quantitative evidence from multiple 
st dies. 

and Effect 
Altemattve Interpretation: High variability in Figures 0 
A-1 and A-2 exists. and relationships with other taxa 
are inconsistent. 

The contingency table (see Table A-4) orovides + + 
strong quantita t1 ve evidence tha · high conductivi y ts 
strongly associated wtth severe eHects 

Co tingency Table (Ephemeroptera absent at > 75% of sites). 

Alternali 1e mterpretation. Relationships are based + 
only on mayflies. and relatlons!Jips with other taxa 
inconsiszent 

24% to 100°;( diHerence (see Table A-5) is Ia ge + + 
Co-occurrence in an q antitative. 
Paired atersheds 
Over Time Afternative interpretation: Limited temporal datase : 0 to + 

somewhat inconclusive 

Relevant. strong. consistent. + + + 

Overal l Score Alternative mlerprelalion. Relevant. weak, 0 to+ 
incon istent. 

3.3.2 Preceding Causation 

EPA cncs s~,·cra lli teramrc St urc ' S. as ,,·ell as data from the WABb<r~.:. 10 conclude tha1 
conduui, ·iry j ~ c nsist 'ntly ch a ted d 011 n ·tnm1 < r :-.-1T\1 ·VF Jcti' itic · in this region. 
Furthcm10rc. C\ idencc i:; presented tha the '' <llcrs 1\ ith el ,,.ated conducti,·Jty' represent a 
rei, tively uni l~mn and "chara ' teristic" cnmpo Hi on consi·-ting of clcl'at d COllL ntranons of 
Ca>, 1-lCO.;-. \1g2- . <~ nd SO~-> (EPA 20 10). We rcC'tlgJ1 izc thatconducti ,·itics can be ek,·ated 
in'' at rs as~ocia t cd '' ith thcs~ acti,·i ti :i . but \\'C do not agree that the i mic composition of 
1 ater· '' ith ele\ a11..:d conductJ\ ity is nee. ·arily const stcnt (Section 3 . .3 .2. I ). As 1\·e mnrnarizc 
in Table 2. our interpretation of the d3 ta st ppon ing pr-. c ' ding cau ation 1~ n:Je,·ant a 1d s1rong. 
t ut because ioni ' ·omp ~ j t i n , . ,ui~s '-'."ith conducli1·ity. th sc ·lation .. hip:; ar no! ne es.:an ly 
' 011SJ SlC11 1. 
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Table 2: Summary of evidences and scores for preceding causation, including alternative 
interpretations (adapted from Table A-8; EPA 2010). 

EPA Suggested 
Type of Evidence Evidence Score Score 

Compl ete Source-to-
Sources are present, and no in termediate steps in 

Cause Pathway 
th e pathwa y are req uired. 

Agree. + 

Correlation of Figure A-3. r= 0.61 . This is modera te ly strong + + 
Cond ctivity w ith quantitative evidence fro 11 the case . 

Sources Agree. .;.+ 

Multiple publica tions link conductivi y io sources in + 

Ev1dence from the regio n and e limmate some oth er land uses as 

Literature sources 

Agree . + 

When valley fills are present. conductivity is 12- to + + 

Co-occurrence of 90-fold greater than at unmined sites (see Tables 

Sources and A-5 and A-7) . T is 1s strong quant itative evidence 

Conductivity from the case . 

Agree. ++ 

Amb1ent m1xtures of ions have characterist ic '" 
compositions that can be associated w1th part1cu lar 
sources. Most si es with elevated conductivities 

CharacteristiC have compositions characterist ic of coal mm1ng w1th 

Com pos ition va ll ey 111 This is relevant but quantitatively weak 
evidence. 

Alternative interpretation: Ionic composit1on not -

necessanly consistent with elevated conduc/ivlly 

Relevant . strong , consistent. + + + 

Overall Score Alterna tive interprelafion. Relevant and slrong, but ++ 
not cons1slent with respect to 1onrc compos itiOn 

3.3.2. 1 Sulfate-alkalinity relationships 

On of EPA ·s bas1 c premises i:-; that conducti\·iry is a good predicTor of bi ologica l re pon e 
because it is a strong surrogat e for io ni c stre · :;or~ , such a- sulfate ~_so~ ~ ) and hicarbonate 
( HCO _1 - ) . ion · rhn t are nore fun ctt ona ll y rcl a ted to biological effl:-c LS. H O\\.cYeL th is prcm 1sc 
IS onl y\ a lid i r the rela ti \ e composi ti on of th ese ions remai ns relati q~ Jy conswm regardless of 
cond ' tivi t.y . Thi s is part i ' ul arl y impo!1ant because tbe bio logica l cffu:·t s o f majo r ions 
rela ted to _alinit)'· arc most strongly re-l ated to i 111 CCl m p sition. not ondu ·ti, ·it ) (\1 ount c t a!. 

1997; sec Section 3.3. 5 for · dd itional ctiscuss10n) . 

To e\·a} u:ltc his issue. we e-xamined the rel ation hip - bem~:'en conducti \ It:-·. -ull"":l tc, and tota l 
alkal ini ty (the most pro;., ima1 empuical measure of bicarbonate ) fo r the filt cr.:d \VAR buse 
datasd (I ~ 2.152). Total al kal ini ty (CaCO;) measures (n = 1..3 70) were assum.::d to represent 
bicarbomnc alblinit;- . C'- en though , ·a lues \ cr:: not com rted 10 bicarboni:lte fracuon usmg pH 
m the dalas t prc1\' idcd by EPA. Sul l. the ,·ast ma_1on ry ofsit··s rc, eakd pH Je,·els betl\ecn 6 and 
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8. 5 units. indicating total a!kalinuy would pnmarily consist of bicarbonate alkalinity. 
The relat i n hip b tween total alkaliniry and sul fate indi aies there is a shift in the relative 
dominance of these !IVO ions across the range of avai !able condu ti vi ty vaJu s. Bicarbonate 
alkal inity is largely Influenced b_. pH: thus. the relationship exh1bi t· an upper threshold , while 
sulfate ions conrinu to increase in concenrra[ion (Figure ). ln general, sites thai exhibit sulL11e 
concentrations less than 70 mg:L typically revealed that bicarbonate ions were the more 
dominant ion with re~pecr to these t~vo ions. Ho"ve\·er. at approximately 70 mg/L there is a shift 
in the relationship and. ul fa te ions become more don inant. Overall. gi ven the lack of a true one
to-one relation hip between these ions. it is clear they do not ·'move together" as conductivity 
incr ases, in contrast to what EPA said during their presentation to the SAB Comminc:c. 
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Figure 8: Relationship between total alkalinity and total sulfate in streams of West Virginia, 
Ecoregions 69 and 70. Locally weighted scaNerplot smoothing (LOESS) regression 
line is based on 66% smoothing function. 

To ft.Jnhcr exp ore assumption that these i rL "move together'' with increasing conductivi ;. a 
sulfa[e to tota l alkalinity ratio was computed for the a,·ailable samples and plortcd wi t speci fic 
conductance (Figure 9). A rat io of 1 indicates a balance bet\\·een the ions, in renns of mass. a 
\'alue greater than l indicates sui fate is the more dominant ion, and a vall less than I indicates 
total alkalinity is more dominant. The LOESS regression (66%) line shows a distmet inflect' on 
point in the ratios at approximat ly ~00 ~tSl m. Th tr .... nd in the ratios is shght y negative when 
conductivity values range bctwc n 15 and 300 ll Sicrn. indicating alkalinity is the more dominant 
ion at lower conductivity values. Tn contrast, the rrend incr a.ses greatly \ 1h n onductivity is 
greater than 300 pSicm. indi ating the ·ulfate ion become· more dominant as conducti\ ity 
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mcreases. This difference in sulfate and alkalinir_i dominance and their relationsh1p to 
conductivity indicates that conductivity is not a consistent or rel iable sunogate for concemrations 
of hese individual ions. Gi v n thar major ior toxicity is a fimc.t ion of ion ratios ar d total 
concentration, conductivity is llkely to be a poor predictor of tox ici ty in this dataset. 
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Figure 9 : Relationship between total sulfate and total alkalinity ratio and conductivity in 
streams of West Virginia, Ecoregions 69 and 70. LOESS regression line is based on 
66% smoothing function. 

3.3.3 Interaction and Physiological Mechanisms 

Physiological s t re~ s from inorganic ions related to salinlly was c1ted by EPA as one of the 
most plausi le mechanistic reasons supporting use of a conductivity benchmark for 
macroinvertcbrate communi ty impainnem. Tn particular. in Appendix A of EPA (101 0). 
salinity is regarded as he mechan stically plausible, primary cause ofmacro invertcbrate 
community impainnent. Salinity (and its result ing empirical measure. conductivity) ts a 
property of water that represents the tOtal concentration or dissoh·ed mineral salts or .. major 
ions"'. including Na ~ . Ca1

- , iv1g2
- . K-. C ·. HC03· , CO/ , and so}-. One of rhe basic prem ises 

of EPA (20 I 0) is that elevated concentrations of th s i ns causes physiological stress in 
macronwenebrate- . ultima re ly leading lO the ex ti1vat ion of the most sen itivc species in 
wat rs \\:ith condu 1ivi ry I \·els that ~.:xcccd the proposed benchmark of 300 Jl S! 11 . 

From th, literatm they summari?.e. EPA (20 l 0) con ludes that ev iden e in suppor of thi s 
cau ·al Iemen is relevant. but not ~asc-specific tTablc A-9 : EPA 201 0 . To a limited cxtem 
we agree with th i. conclu ion. but our interpre tation of the phys10log1Cal In rature suggcm 
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rela tionships bet\\·~cn conduc tiv ity and spec ific macroinwnebrale taxa are neither ·trong nor 
consistent. Therefore, e\ en tho ugh thi s mechanism may be 10 some extent plausib le. 
additional srudy is ne ded f r th1s to provide conclu i\'c suppor1 for th is causal element. Our 
interpretat ion of1h e physio logica l literature is pro' ided b low. 

3.3.3.1 Effects of salinity on osmoregulation and ionic homeostasis of aquatic organisms 

The importance or osmoregu latory mcchamsms in mamtai ning ionic balanc (i .e .. homeostasi 
\\·ithin all fTesh wm ~ r im crtcbra1cs IS well doc 1111cntcd . .\'lost ofth do uments cited by EPA in 
this section ar' animal physiology and biochemi;;tl)' books th at adequately address the topic.. 
As we discuss below. however. the specific comparati ve mechanisms of osmoregulatory 

ismption in different taxonomic groups \•:hic h m1ght be used to explai n differelll ial tolera nc 
to sali nity are not yet \i'Cll unders tood. Ultimate ly. \\'C' sugges t there is a need for fun her 
!Il'\'C tigat1on or ·ub -ldhal rcsp(\nscs to hig h salinity exposure for a \\'ide \·ari ery of cJntive and 
tolerant frcsh\\·atcr inYertebrate taxa to confi rm the mechan istic reasons \\ hich might .:: .. \ plain 
taxonomic pallems of sensiti\ ity. 

Our rcYie \\' pro ,·idcd ·~dditio n a l litcramrc nor cited by EP A and discu -cd a tiw ion 
absorpt ion b; spccia l iz~d b dy structures .. pan icula rl y in snai l-. mussels .. I ' cch s, dragon 1l y 
nymphs .. craylish . and some dipt · ran lanae (Smith 20(11 ). In the i ns~c t s . these - tnicntrcs 

include indl'vidual -h oridc cells .. fi e ld of chloride ee l s (kn0\\'11 as chlorid " epithelia) . and 
other absorptiYc st ruct ures n papi llae or within the gut system . Individua l ch loride ce lls arc 
present in som ~ members of Ephemeroptera. Pkcoptera. and Hcmip -:ra. while chloride 
epithelia are prese nl i 1 some member. of Trichop tcra. Odonn tJ, and Diptera (Komnick 1977). 
In addition, some D1ptc ra . Trichopiera .. and Coleoptera ha\·e intesti nal or papil lar Ion 

absorp tion sit s ( Komni -k 1977 ). 0 :-morcgu latinn by aquatic im·cnebrates may al ·o d p nd 
upon in tegumen t permeability .. which \aries by ta xonomi group ( Pennack 197 . cih.:d m 
Pillard et al. 1999) and ag ' .because older organisms ma ha\ c th icker and less permeable 
surfaes (Pil lard ct al.. 1999) . 

EPA ( 201 0) acknowledged the ex is tence oC num rous phys iological mechan isms 1nvoh ed in 
the tox icity of high conuucti ' ity \\'atcrs. EPA (20 I 0) mentioned mo rta li y as one of tlr 
~tT crs of ckvated s~li nity . itin g K fiord et al. (~003. 2005a ). We confinned the accuracy or 
the fi rst citation: howcH'r. Kefford and \lugegoda L'2 005) (as the c itation ap pear din the EPA 
references sect ion. p<l g 5-l. not Kcfford et al. ~oo _·a whi his an incorre-ct cita tion ) rcport ~d 

sublethal effects (growth and reproduction). and n r m na lit_ .. from el . \ <:~ t ed sa lin ity t 1hc 
fresh water snail Phrsa ciCUla .. EP!\ (~0 1 0) Jbo d~~ cr ibt:d . ub lethal effec t from sal inity .. ·uch 
r~ rcdu cd growth, reproduction .. and hatchmg , uccc_ .. . citing Clark er al. !200-n but this 
study showeJ salinity had oppos ir ' c ff~c t · on t\\O mosqui to spec ie::-. indica ting d1 ffcr ing r 
inconsistent physiological espon ::.c ~. A. negatl \ c effect on growth rate due to increased 
sa linity \\'3S observed in . ~ fdr!s ul.:'g)'pti. \\"hile mcreasc-d salinit y had a positi \'c effect with 
i ncrcasd pural rnass in Oc hlt'rotatus taeniorh.mchus ( Cl arJ.. ct a 1. ~00-l ). 
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Severa l studies suggest toler, nc of Diplcra and Cmstaca 10 eleva! 'd salinity. Dipt ran are 

1he most di' cr e group of iJLect, in th ' aquatic em·ironm nt ( --10° o f in ·ect taxa). and th ~y 
os css morphological adaptation . ·uch the pres nee of papil la . for regulati on of at 

concentrat iOn (Thorp and Co" ich 200 1 ). Fun hemwre, be ause some d1preran . peci e arc 
capable of hypo-o ~moti c regulati n .. they arc the on ly in ect order that ha- succc sfully 
coloni1.cd highly saline waters (Han ct al. 199 1'). Some amino acids and carbohydra e· in the 
hemolymph oft 1c mosqui to Culex wrsali.\ ha,·c an osmoregulatory role. allowing them 10 

adapt to water with incrc, sing salinity (Bra lley and Garret 1986. ci ted in "l\atoch in and 

Parnova I 987 . 

Freshwalcr cru_ taccans are relati\'ely compe-tent osmorcgul Rtors (Thorp and Co,·ich 2001 ). 
Th ~ c.x trme 10krancc of some freshwater de apod (.4marinu lacu Tris . Para!ya 

au !ralie11'is . and Caridina llilolica) to sa in ity may be phylogcnctical ly derived ( Keffo rd et 
al. 2003). Adaptations in u capods include the cpicuticular layer f he gi ll laminae, \\ith a 
high se lecti\ ' i t~' to ( ]" and 01-1" O\"er all other iOn:) llOnllalJy present Hl freshwater and in the 
hemolymph (A,. net and Lignon 19,' .:: ) .. Addi tion, lly. cladoccran Jr~quen t ly demonstrm 
,·cry re fi ned physiological adaptation · to eleva! d ·ali nity, as efli ctt\ as !hose of ' apocts or 
v n teleo. t fish (A ladi 11 :md Potts 199 5 ). 

Some srud1cs reponed negati H: cff'c ts of cl c\ a ted sal inil) or conducti' ity on some 
Plccoptera, Ncmat1)da. Oligochacta . and Hydracarina. Sal! ity tolerance and o motic stre s 
were C\ alu, red on th nymphs of the stone fly Purcwneti11a medio . \\·here morta li ty r·ach d 
80°o in 1.1°·u r,L Cl (3c:2 mOsm·L) and sur:iYor· a fter the 72-h exposure had slightly 
hyp rosmotic hemolymph\\ h n compared to the expo ure medium (Kapoor !979). Pi: an 
et al. (2006) obsen" d chang,s in the distribution of mncroim crr bratc li fe history traits 
(i .e .. salinity preferences. maximum ~i zc . li fe eye) ' duration. reproduction, p 11 nlial 
generations p r year. rc· pir tion. d i persal. and fe ding hablls) among sit ,s 1.vi h varying 
sal inity in France . For cxamp c. 1a.xa wi1 h multi\ oltmc liCe cycl . a exual reproduc1ion. 
O\ ovi,·ip. rity. anJ fi lter-feeding traits were more fre4uen1 at sile, \ ith higher sa inity ]e,·els. 
The authors conch! cd that sa limty prommes more generalist and pennanently aquatic raxa 
and the reduction of--pe cialw~d . scmi -nquatic axa (Piscart ct al. 2006). 

Although _e, era l studies (!-!as -ell et al. 2006: K t"lord and l'-."ttg 'goda 2005 : Kefford et al. _ 
200-+ . 2006. 2007) e\·aluatet! the e ffec ts of cl ' \ a ted _alinity on other type · of aquatic 
macroi nn .: rtcbrates_ th auth rs don t claim onclu ·i,· ·uppon c f negatiYc ' ll c ts. but rath r 
r · ommend furth r testing. In addi tion . EPA (20 I 0) cited Zalizniak ct al. (2007) as -rating 
tha t reduced population dcnsit~ oc ut-- O\ cr generations after cJc , ·atcd conduct i\ i1y c\posurc. 
B::~5cd on the journal and article tit!L from the Litcrarurc Cited section of EP. (20 I ). th is 
citation ::;h ~n1lJ haw been Zaliznwk et a t. (2009 ). We were unable to finJ any ~ latcment in 
Zalizniak et al. (2009) that support:> this conclusion. 

In summ ry. osmorcgu atory mechan isms for maintaining ionic balan ' C in fre ·!Jwater 
im enebra t, · <.~r-.' \\", Jocumcn!cd. 1-lo\\ C\ er. the -pee it1c compara ti \'e mechanisms of 
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o moregu la10ry disn1pti on in each of these 1axonomic groups which xplain diffe renti al 
tol ran e to sali nity arc nOl yet well und rstood. Ther · is a need for fmi hcr in\'e tigat ion of 

sub- le thal responses 10 high sa li nity e'\posure fo r a \\'ide ~. · a r i ty of sensiti\·e and tO leran t 

frc ~ hwater in\'ertebrate taxa ro con finn them c 1ani tic reasons whic h might ex plain 
taxonom K patkms of scnsJti vtty. There fore . we concllldc that evidcnc • 111 suppon of th1 s 
causa l clement i relevan t and not cas~- specific . but not nece~ saril y tro ng or consistent 
(Tabk 3). 

Table 3: Summary of evidences and scores for interaction and physiological mechanism, 
with alternative interpretations (adapted from Table A-9; EPA 2010). 

! 
EPA Suggested 

Type of Evidence Evidence Score Score 

Salts read ily d1ssolve in water and in te ract direclly + 
Mechanis of w1th aquati c organ1sms . 
Exposure 

Agree. + 

Many mechanis ic studies show that os oregulation + 
and homeostasis of specific ions are sensitive o 
disruption. particularly in mayfl1es. 

Mechanism of Effect Alternative interprelation: Taxonomic patterns of 0 

sensitivi/y are not necessarify cons1stent, and are 
highly dependent on specific iomc composition of 
exposure sofutlons. 

No studies of 1onic compensation are available for E 

D1rect Evidence organisms 1n the reg1on . 

Agree. NE 
Relevan but not case-spec'Jfic. + 

Overall Score Alternative interpretation: Relevant and not case- 0 to+ 
specif1c. but not necessarily strong or consistent. 

3.3.4 Specific Alteration 

3.3.4.1 Sensitivity and tolerance of specific genera lo salinity 

Sec tion A.- .-1 or EPA 120 I 0) cit s \\hat they be l i~o?\ to be strong, r 1 ~ an t. and consistenr 
e\·id nc support ing the speci !i effec ts of le \ at ed condu ti \'J\Y on bent hi m\·ert brat . 
p< rt ic !larly fo r Ephcmcroptcra . Ho \·ever, as di;)cuss :d above. th re La lack of physiological 
studies to cxpl, in the speci fic mcch, ni _ ms of ion toxicity· and the reported hi)1cr sensitivity 
of Ephemer 1ptera to salmity compared tl' other macroin\ enebrat s. As noted above, ome 
studi .s ha' e found increased sensiti\ ity of Epbemeroptera, Plecoptcra. and Tri ~ ho pt e ra taxa 
ro higher sa lmity k\ cis (Kelford ct al 200J . ~ 004 ): hmH.'\ 'er. there 1 · consi derab le \·ariabi li ty 
~'\'en wi thin these orders . and li ll ie is known ahoutthc physmlogical mcc :mi-ms tha t dr i\·c 
the proposed scnsiti,·it y of these taxJ. 

EPA (.20 I 0) r•licd on relat1wl: Jl-~,, . studi ~ thatl.'\ 'aluated 'mp1rical rela ti onships bct\\'ccn 
fiekl occurrence of Ephemeropt('ra and \\ ater chemistry. For example. Pond (20 l 0 ) 
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( inconectly cited in EPA 20 l 0 a, Pond 2009) ·ya] uated data f'ro m 92 headwater streams 111 

the Appala h1an :-v1ounta1ns of KenmcJ.; y to explore and describe regional pauenr of diver ·ity 
anc' di tribution of lotic Ephemeroptera in relation to two str ssors: coal mi ni ng and mral 
r -identia l land use. _ Alt hough Pond (2010) demons trated a srrong correla tion benvcen low 
popula11on densit ies and taxa richnes · of may fl ie - and speci fi e conductance JJl regions of coal 
~1 T\, ;\if. the st ud y also suggested that other sou rces of toxicity to mayfl ies . includ ing 
exp('Surc: to ll ea\' y metal , nu tr1.:n ts. organ ic was te due to bacterial inte tation. and a mix ture 
of potent iall y h<mnful chemica ls, cou ld also ha\ e exi sted. Therefore. Pond (201 0) suggest · d 
using spec ifi c conductanc data. in conj unct ion with a human disl'urbancc metr ic . to predict 
may fl y ab undance and ri chness. EPA (20 10) also cited Pond et nl . (200 ). which concl ud ed 
that MT\Vv'F caus~ ~ downstream biologJcal de gradat ion. given the changes on landscape , 
hydrology. and potential tO :>: icams discharged. I Iowe \·cr. Pond et al. ( 200 .. ) also r ' cogni zcd 
thai addi tional studies arc needed to test ambient do \\'nst rcam wa rc rs and ynthes ized water 
that \\'Ould mimic the ionic component downstream or mines but won d not conra in any other 
toxicant: (e.g_, meta l. ). 

Tn summa ry, the C\'Jdenc -ir cl by EP.'\ in :;up or! of th specific alt rat 1011 of pr-sumed 
s nsi ti':c taxa (e.g .. mayflies ) to Lb atcd conducti \·ity is based only on correlations bet ween 
fi ld abundan ·e and " atc r chemis try Pond et al. 2008: Pond 20 I 0) and not fr m 
e.\pe ri nnHn l sn1die-. In generaL there is a lack o f physiological or othl' r labora tory studies to 
ex r lain and/or con fi rm the st:nsi t i , -j ty of the Ephemcroptcra , Plecoptera , and Trichoptera taxa 
l0 i ncrcas ' d al ini ty. There fore, it i.' di fficu lt to conclude from these da ra w 1ether the 

1 rc:umcd effects from conduc ti\·ity are strong. re lc,·anl. consistent. and of high qualiry 
I.Tabk 4). 
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Table 4 : Summary of evidences and scores for spec ific alte rat ion, w ith alternative 
interpretations (adapted from Table A-1 0 ; EPA 201 0) . 

EPA 
Type of Evidence Evidence Score 

Specific genera are consistently sensiti e o ++ 
conductivtly. This quantila ive evidence is 
independently confirmed 

Specificity of Genera Alternative interpretation: While some taxa appear 
to be consistent related io conductivity. this is not 
true lor all taxa conSidered in the benchmark 
derivation 

A model based n speci lc biology dtscnm tnated + 
effecrs of conductivity associated wtlh m1n1ng. 

Spectftctly of Altematwe Interpretation: Statistical Analysis in 
Assemblage Section 4 does not conclude thai conductivity 1s so 

strongly associated with changes in species 
composition as opposed to other factors. 

Rele ant. independently confirmed. and ++ 

Overall Score lor conststent, but only two types of evidence. 

Interaction Alternative interpretation. Relevant. but neither 
strong or consistent. 

3.3.5 Sufficiency of Exposure 

3. 3. 5.1 Laboratory tests of defined ion mixtures 

Suggested 
Score 

0 

-

-toO 

In S ct ion A.2.5. EPA (20 I 0) eva!uat..:-J C\'idcnce that labontory-based expo un: tu sa linity· 
\\'Ollld cause ad\ crs ' effects to i 11\ crtebrates ( cspccia lly ma yfl ic. ) at concent rations n ar or 

aboYc tb' proposed conductJ\'tlY ben ·hmark. 

Ther are sub. tamial di tTcrcnc ~s in the toxicity of major ion salt s: 1 h re forc. it would be 
expected that th rc wou ld be diiT'ring taxi ity in \\ aters o f diffenH ionic composition 
(\ 1 unt et <~ I. 1997 ). For e-xample. Ptllard ct al. ( I )99) found that K -. \·lg~- . and HCO ' -arc 

the mo·1 acUicly tox ic ion- to fre;;h\\ater organisms: hO\\ 'C\·cr. ion toxicit y is not jus t a 
functi on of the row I concentration u f an~· one ion. but also ofth balance o r ratJos b t\\'ccn 
indi"idual cati on~ and anions in any gi \· ' n aqueous s lut1on. This\ ·as demonstrated by 
Mo mt ct al. ( 1997). which f)und that the most toxtc ombination of sal s ''as a I : I mixture ~) r 

KcSO~ and KTTCO ,. The LC:;,1 \ 'alu- · r p )rt d for this ion combinat ion ''et-c 390 mg' L for 
Ceriodaphniu duh/(1 and 720 mg L for Pim;:ph des promelas l)v1oun r ct al. 199 7). EPA 
(20 10) rcponc:d that each of these LC5os for C. duhia and P. promelas ·orresponds to 
4:' 8 . t S em anJ 1.082 ~L ·m. rcsp 'C l j, ely·, all hough the bns1s of their com 'rsion of ionic 
concent rations to l"OnductiYity 1~ not clear. 

Toxicn y studies in Mount tal. ( 199Tt ''ere u:;cd to Jeri' , s, lini ty· to.'\i iry relat ionship 
(STR ) model to predict the acute to. ·1city of spc ific ·ombinatJons oC major ions r Ia ted to 
salinny. EP A (.::009: \\·ith the sam-2 rcsttl t summanLcd in EPA .:::01 0) used ihe STR mod I to 

GEl Cons.J!I..ml ~. hlL" 

[cologlc"~l Di1 '' "'li 
·eplember ~0 Ill 

tcld-base .\qu:lt tc L tte Be11ciW1Jrk tor ( )11 ur111 H~ 



sugg~s 1 that salt mi xtures in some strcarn be low \-fT\'f.'VF \\·ould cat se acute lethali ty in 
C. duhia . How·•n; . the STR analy is pro, ·ided in EPA (""009) docs not appear to be entir~!ly 
coJTe 1. EPA (2009) tatcd tha t more than 75°a mortalit y i_ pr ·dic ted fo r C. dubia using 
maximum c n cntrations for ions reponed own st ream of MT?vf/VF in Pond ct al. (200 ); 
hO\\Cvcr. one p nion of thc STR equat ions listed in EPA (2009). wh ic h 1.ver· appa rently used 
fo r these calcul ati on . i · iJlCOnect :. To e\·al uat e th is fun her. we used th" maximum io n 
concentrations from Pond et al. (W08) as inputs to the correct \'Crs ion of t 1e STR model , and 
found th at th e pr -diet d m na lity for C duhia i actua ll y ~ 7.4% . Regardles ·.a all mixture 
based on the maxi mum val ues from a large dataset docs ot nccc~sarily represen t the sa lt 
mixture of an actual site or \\ ater ·ample . Therefore. toxic it y pred ict ions from a ···mix tu re' ' 
based on the maxi mum concentrati on of eac h ion has limit ed or no e 1 \·ironmental r levance 

A more rclc,·ant appr ach would b ·to usc the STR mode l to predict tox icity of actual wCl! r 
sam ple chemistric from the dat~n: t used to d ·ri\'c the ·ondu ti,·ity bene 1mark. Ther"fore. 
for sites in\ hich such data \\ 'CPa\ all able. the concent raJion of ion needed to nm the STR 
model were compiled from the WVDEP data tor all ites used in deri vation f th 
cond uc ti vity benchmark. 1 1otabl:v . powssium concentrati ons were not an 1ila ble fo r an y of 
these sites. so STR mode l nms \ 'CT C conducted at the mean "mmed" _i te concent rat ion 

{9.9 mg K L) a~ reponed in Pond ct al. (2008) to be conscrvati\·c_ These data v.c rc then u ~~d 
to rredic t -tR -hr LC ~~~ \ a lues fo r C duh1 7 using the STR model (Mount et al. 1997), and 
pl ott ed against conducti,·ity for th e same \\'at cr samples (Figur· 1 0) .. ;\ddi tiona l STR mode l 

ru ns wer also conductc:d at mean unmined potass ium concemrations. but r ·sults di d not 
d i llcr sub. tant ia lly. and so arc not presented hae. 

STR model predict ions from th nat ural \\'a ter chemistries demonstrated a consistent pancm of 
decreas d percent sun·i\ al \\h en pl ned against conductiY ity, but significant (i. e .. < 90% 
sun 1i\·orsh ip) monali ry only occurred as conduct i\·ity va lues exceeded 1.000 pS/cm (Figure 10). 
It :Sho uld be c- ut10ncd that the STR model may' not ac ura tcly prcdtct the toxicny of ions in 
these mining-impact d natural \\'al crs given that empirical efll u nt and simulat d cftlucnt tests 
cited bcloK suggest chronic lom::st obscn " d effect cone ' ntrations ( LOECs} for C dubia tha t are 
three to four t1111cs higher than the actll c toxic ity predictions from the STR mod l. Ad jitional 
study i ~ n ede I to dc t nni ne the full e-..; tent to ,·hich ih T R model aceu rcwly rcprcs · nts 
chroni · wxici ty to ·ensiti\ e organi ·nl' 

Other studies not cited in EPA C20 10) Jn \ _ tigated the 10:\J City ofvarious ion mixrur· s to 
fre sh\\·at (T in\'CJ1cbrates in laboratory watcr: _ _ oucck and K nncdy (2 00.:-) found that 

increasing chloride conl.'en trat ions reduced th tox ic ity of sulfate to H,ra!ella a::.t(>ca. Jnd 
increasing wa te-r hardm: _: ameli )r, ted th · toxic ity or sodium ·ulfate to both f l. ccrec 1 nd 

.:: The l'quatJ Ol1 tor c_ d11hw--1X -hr m JrtJll!\ m \!oul)l et aL ( \ 99 7 11~ 111 the form ofth re gress 1on const~nt. :-v~ 
plus there ll~iin ng l'ljll<111011 term..\\ herea~ E .\ 1_0()9) Sill'\\ ; thi ~ 'O::llnc equal JOn 1111 >ir rl\Oinotc l a·' - ~3 

muiliJ 1ftc'J h.'- th ·· rematnmg equatton 1em1 ~ 
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C dubio. Fur1her srudies on the re lationsl11p between ch loride and su lfat showed that 
increasing chlOiidc reduced sulfate toxici ty over th e 5-25 mg/L chloride range . but resulted in 
increas ing monali ty over the 25-500 mg/L range (Soucek 2007) . ln addition. it was detenn ined 
tha the STR model docs not account for the protective effec t of elevated hardness on TDS 
toxicity (Sou ck 2007). While both of these sn1dies concluded that increasing hardness 
rmugated sulfat toxicity. b01h tests were conducted using odium sulfate salts. and so may nor 
fu ll y repre ·en hardness effects in th e presence of cations other than sodium. Ho-wever, Soucek 
and Kennedy (2005) h] mhesi zed that toxic ity mitigation occurred because increasing calcium 
concentrat ions \:~,-·au ld decrease the pem1eabilit y of epithelial cell to water and ions, th us 
reduc ing the energy requ ired fo r osmor::gu larion. There is no reason such a mechan ism would 
no t also caus hardness mit igat ion of sulfate tox icity in the presence of cations other than 
sodium (e.g., potassium). but this has nor yet been subject to experi mental! sr. 

As a result of thi and simi lar studies. Soucek (2007) stated , "CI ar y. any altempt at water 
qua lity standard development, whe ther basLd on TDS. conductivi ty, sodium, or sulfate. 
should incorporate the fac t that the water quality parameters like hardness and chloride 
strongl y regulate the tox icity of high TDS solutions." Therefo re . any auem pts to use 
conduc ti vity to eval ua te rhc toxi i ry of specifi c \Vater chem istries re lated to cl vated 
conducti vity mu ·t be interpreted car full y to ensure that the potential ly confoundi ng ·ac tors o f 
hardness and chloride have b en accounted for. 
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Figure 10 : Predicted a cute toxicity of natural waters from the WABbase to Ceriodaphnia dubia 
according to the STR model (Mount et al. 1997). 
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3 .3. 5. 2 Laboratory tests of mine discharges 

To e\·aluat.; the: potential toxicity of coal r 1ine e fll uents. EP A (20 I 0) c ir~d the KcMc:dy C"t a!. 
(2004 ) shrcly, in \\"hrch l:oJ~"I"chia hicolor mayn ies vere exposed to si mulated oal mine eftluent 
in 7-day tests. The tudy r ported LOECs of 1.562 .uS .. cm. 966 !15/cm. and 987 11 S/ m for maytly 
sun i\·al at 20°C. These \'alucs bracketed the 95[1 percentile exti rpation concentration (X(q5) of 
1.177 .uS. m, calculated in EPA (2010) fo r the genus fsonychia. Ho\\' vcr. EPA t20 10) failed to 
in Jude all of the infonnation from Kennedy et al (200-l) In the bioassay test conducted at I2°C 
on f . bico/or, the LOEC for Uf\'ival " as -L973 ,tS/cm. which is substantially higher than the 
calculated XC<;~ : . Thi d1fference rn toxici ty can possibly be anributed to the tem1 erature the 
organi sm~ \\ er ac ustomed to m the wtura l en\'iromnent p1ior to us m the test, .;:inc.: the 
organi sm_ used in both the 20CC a11d J_ "'C 1' ts ''" r' from an m·er-wintering cohon . Gi,· n that 
the proposed wnducti,·it y benchmark is intended to be appl ied fo r all ti mes of the yea r. includi ng 
tests using ,-arious t ' mpcrarurcs is importan t. Additionall y. f:P A (201 0) implied thar the 
Is om ·chi a tes ts were conducted on coal mine discharge waters. \\'hen th y ·ere actual ly 
conducted on sim ul at d ffl uen t. 

Effects on C. duhi sun j, al and reproduction in 7-day te ' ts were al so cletennined m the 
Kennedy et a l. U004 ) ·rudy on coal mine 'fn uen t and imul mcd effluent. In th e ef'fluent tests, 
no ·igni1icant dT cts on sul"\· ival \\'e re obsen ed at conduc ti \ ity levels up IU 4. 730 pS/cm. The 
LOEC for rc producri,·c effec ts was obscn ·ed at 3,254 ,ltS,cm in mine cfil .Jcnt {Kennedy et al. 
2004 ). ln simulated etl1uent. no signi fi ant ffec ts on survi \ al occurred up to 4.530 )l S/cm and 
the LOEC r r reproduct ive effec ts\ ·a 3,730 pSicm . . imila rl y. chronic effec ts in simulat ed 
effl uent tc ts fo r \\' hi ch toxicity \\'as mos t lrkcly au ribut ablc to sodium or sui fare (Kennedy ct 
al. lOO: ) wen: obscrv d at approximately J. JJO pS 'cm in very hard waters ~ 79 _ mg,L). but as 
low as approximn t 'ly 2.000 ~t S :cm in soft '-'. ·are rs (88 mgiLl. Kennedy et al. C~OO_) also 
condu ted 7 -day test· o 1 coa l proces ing ffluent (from the same · ource~ used in Kennedy d 

al. 2004) using C. dubio . In dup licc !I:' test-·. th e chronic LO ECs fo r C. dubiu mortality \· r' 
=-l.TO ~~ s :cm and 6,040 pSicm. an d th e LOf. Cs tor rer r<.lduction \\-eft' 2.910 pS/crn ncl 
.3.710 ).J.S.cm . 

Echo ls ct al. (2009) aLo conducted tes ts on the effe is of coal proces · ing efllueni on 

Jsonychio -P · and C. dubio . EPA i ~ 0 I 0) pro\·ided th LOEC \' alues for 1 ony 'hi a suf\·iva l. 
\\ hic h ranged fro m 1.50 ' ,u S:cm to 4,! 01 pS-cm: hO \\'C\ Cr. C duhia t ·sts conducted in the 
same srudy resu lted in broadl :v O\'Crlapping LO EC ' a lues ranging from 2, 13 :: p S m to 
-L~ -l-0 ~ S · cm !Echo!· ct al. 2009). These data indi cate t at lsonn·hia and C. duhia had : irnilar 
sen. iti \'ities to high conducti ' ity \\·arc rs. \\'hi ch i, con trary to Kennedy e a l. ( 2003 . 2004 ). 
The \ ·ariabi lity seen in th' tests is not cnmdy uno: peered: salini ty toleranc .: for most species 
appears to be \·ar ia I ar d may lluc ua te. <.kp· nding on abiotic factors such as tcmpcr~~mrc. 

pH. and di ssol \' ed O.\ yg.cn (Pillard ct a 1. 1999). S i cc not all of these f:nors were reponed in 
Echo ls ct al. (2009). \\e cannot confi rm \\'h erher they rmgh t haY b en r spon_-ible for s· me or 
th ' ariab ili tv bet\\'e .. n test s. 
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ln Echols et al . (_009). Ihrec maytly· bioassays and ti,·c C dubio bioassays w re also run on 
the oal pro essing ..:ffluen t: it i::; un clear ifthe stud ies were concurrent. LOEC values. fro m 
the three may ny bi a says ra nged from 1 . .508 .u S/em to -L l 0 l ,u S/em . The fi na l maytly 
bioassay exh ib ited the ]Q\\·est LOEC. and EPA (20 I 0 a tt ribut d this to the dominance of 
sod ium in that te t. However. E hot- et a l. (2009) speculat ' d thatth )O\\ " r LOEC may have 
been becau . e the rna ylli' u-ed in that tc- t w•re from a sum mer coho rt and may hav be n 
more - ensili \ · ~ . EP.A. (20 10) also stated that Echol s et al. (2009) att ributed tox ici ty to maytli e· 
in all of the studies to sal ini y becau-e the effl uent contained no detec table toxic metals. 

except for se lenium (8 .5 11g/L). Ho\\·e\·c.'r. the on ly ertluent that was ·hemi call y ana lyzd (and 
could therefore . upport or rcf'utc such a claim) was the efflu nt fro m th fi rs tmay tl y bioa say 
rest. \\') ich had resulted in the hi ghest LOEC ( -1-. I 0 I fJ S!cn ). and in whic h there was a poor 
conelation bet'' en sun J\·al , nd onducri vi ty lor the fi n seven day , \ ·ith trn pro,·cd 
corr~lat ions by day I 4 (Echols ct a!. ~ 009 . The eftl uenr from the t\\'O other mayfly stud res 

was 110t analyzed: Lh r fo r". it is unknown il .. therc v1er any metals or unkno" n toxicants 111 

the ftluent. 

\Voodward ct a l. ( 19 ~ .5) stud ied the effects of spent sha le leachate on the maytly Hexaa..;n iu 

bilinewu. lthou::;.h this is a different VI atcr type than the other studies presented here. it is a 
mul! i- to11 water with high conducti,·it y: m ::~ s ured ions in thi s water in luded B. Ca. K. Li. 
\1 g. i\1o. a. Sr. F. Cl. N01, and SO.~ . \Voodward et al. ( 1985 ) reported that magn · sium and 
sulr:11 e re presented 8 l u o o f th tota l ions in th Jeacha t . ln this study. maytl i s wer .xposed 
io ' arious lilution:) ol .. concentrated kacha te and organi sm su rvival and gro'' th. i . ~ .. lengt h. 
were dctcrmi n d at I: and 30 da ys. The LOEC •:a lues for survival at 15 and 30 day were 
~ .950 ,uS ' m and I . 00 .uS em. rcspect i\ elv (\Voodward et al. J9e5). There were no 
signi fi can t L'ITccL on length in eith er o f the r c ~t s. These cfrcct concentrations arc com parab le 
to the 01hcr maytly -tu dics preYiou- ly cl scribed. 

Some :HJditional ·onclu ions made· by th e au thors in these studies were not r ported in f:PA 
(20 1 0 ). For c:,ampk. Kcnn-·d y ct al. (2004) con htded tha t ·onducti,· ity Jc, cls up tO 

900 !J S m appeared to be saf fo r -en -it iw benthic im-ert brate , based on sun·i\·aJ oC 
lsonychia in the ir ' tudic ' . mst cam m<Jytl y distributt ns. and endpoin ts from prevtous 
res~.:a r ~ h . It \:<.a~ l'un hcr con ludcd that reduct ions in the mayfly p.:)pu ations \ \'Ol like ! 
occur between 1.500 to 2.000 11 S·'cm. Echols et al. (2009 ) detem1ined that irnpaim1en t 
occum'd around l ..tOO mg; Lor tota l di ssoh ed solids (TDS). '' hich ts approximately 
cqui ·alent o a conducti ,·iry k,·cJ of ~.3 33 pS:cm. 

Ther'fore . th' high I '\'Cis of \·aria t il ity sc- -·n in the rc-ult of all of the studie · describe abo"e 
further sugge · t tha t toxict 1y· ·annot asily be predi ted rr m ondu CIJ YliY or TDS 
concl'n trations ~1 lone. Rather. the tO:\ tci ty of major ions rciatcd to salinity can \·ary widely as 
a result f the conccntrat tons and combina tions o I- the ions pr s ~m (Chapman et a I. 2000). as 
\\el l a · other fa ·tor:> not easil) compared bet\\ een ests (P illa rd ct al. I 999). ShorHcnn 
chron ic toxicity as a fu nction of conducti\·it y in the e te st::; suggested tha t. althoug h rna) f ic .. 
may indeed be somewhat more .. ensi ti\ ethan C dubia. eff ct le\ els ::;umetimes o,·erla ppcd 
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broadly and \\' r high ly variable between re 1 . Th r fore. the a' ailable 1· xic i1y t ' t dat 3 do 
not support EPA's a ertion that toxi ity is obs rved at cond11cti ·it i '. thai are simil ar 10 the 
XC.~s \ '3 IWS for .. 11 Sl l l\ e ta:xa. 

3. 3. 5. 3 Laboratory tests of ambient waters 

1'v1erricks ~t a l. {2007) conducted a tHe bi assay t st · n ambient water from streams below 
,-alley til ls in \Vest V1rginia usin~ C. dubio. EPA t10 I 0) stated rhat LC 5" \'alucs w r 
esrabli hed for C dubio tor some but nor al l of the \\'atcrs from La\-cnder Fork. Three of th~ 
eiJll L1\·cnder Fork sHe s did hav LCsn ,·alucs ranging from L 763 11 S:cm to 2, I, 4 ~ t S/cm : 

hO\\ 'C\'cr. EPA (20 l 0) did not mention that 19 1h r sites\\ er test d, ,,·ith conducti,·ity levels 
ranging fron• 923 11 ' /em to 2. 720 ~~s em. and only one of the 19 re ts r suited in signilic<~m 

!Teets on C. dubia. EPA 120 I 0) concluded 1hat th ~ c te 1 had lO\\ rek,·ancc to rhc conduc ti,·ity 
benchmark and \\ ould underestimate tO--; icity in th ticld due to the test spcci . duration. and 
endpoint. Howc, ·er, the data in McrTicks ct al. (2007) demonstrate that lo.\icity in waters below 
'alley fill , whether 3Cutc or hronic. i· highly ' ariable and cannot be casil)' predicted based on 
condwti' ity alonc. This supports our premise tha generic measures of 1(\nic concentrat ion. such 
as TDS or conducti\'i ty. are inadcquatc lo r asse ing the true potential to:\ici ry of major ions 
pr.:scn1 in watcrbodies (\1oum ct al. 1997: Pt llard et al. 1999: G odfe llow ct al. 2000). 

ln addition . the LSGS Columbia En\·ironmcnt, I Research Center (CTRC) i. ' UJT ·ntly 
condu tlllg U. S. rPA Project :-.'o. DW- 14-92251 0010 ·To--;iciry of Total Dissoh·c Solids to 
Appalachian Aquatic lJ1\ enebratcs· · (Kemble 20 I 0). Th se studi 'S ar' tt.~ing reconstituted 
water· that simu late \\ater chemistry lrom --e\·erallocatiuns in W .~t Vi rginia to more dire ·tl:y 
evaluate the sensiti\'ity of mayflie and other aquatic in' cnebratcs relati,·e to condu tiviry. In th ~.: 

projcc1 summat}' for fourth quancr 2009 (October I ro December 3 1, 2009). USGS reponed rh, 
rc!>ults ort ~sL condu re-d u::; ing thr e r onsti tllt d '-' '<Hers (Board Tre . Cpper Dempsey. 
\\l inding Shoals) and a control \.Vater on H. a:: rem ( amphipod), l.mnpsilis siliquoideu (2c' -day 
k sL) (mussel ). C duhia {7-day 1 st) Lwoplankter). and mayllic_ ( 14-Jay te ·t using He.w gl!nio 

spp .. likely a mixture o f !! rigida and H. limhaw). All species had a ccptablc control surYt \ ai 
exec t for may1l ie:;; the researchers reponed that rnaytl i s "do not do \\·ell" ' after 1-l days in 
exposure·- \\ ith ut a sediment substrate. IIO\\'CYcr. on day .! of the mayfl y bioassay tc ts. control 
sun i,·al was sar isfactory at l < 0 o survi,·al: there lor ~. day 8 da a \\-cr·· used for compm· ·on to 

contr Is. There \\'ere no obscn ed effects on J-Jcxagellia or C duhio sun i\'a] in the Board T rc-c 
tcs1s. with conducti\ ity kYcls rangin, fi·om ) 79 ~t S · cm to 2J 86 pS-cm. In the Up] ~r Dempsey 
t e~t on Hc:.wgenia. there \\'ere cfT.::c rs on -un·ival at 96 1 p S. en . and for C. dubio. effec t ,,.t>re 
~e.::n at 1 . .! 17 1--1S em . In the Winding Shoals test. l'ITects on He.wgenia sun ivai were bscn-cd at 
798 ~~ s ,· m, but no cffc ts on C duhin sun·ival were seen in conduct] , itics up to 1.82t: pS m. 
Th~sc prchmmary data indica! thm in son c ionic nmrur s. mayflic appear ro be slightly more 
s nsitl \ ethan C. duhia. but in o1hers thc~ exhibit similar sensiti\ it ies. 
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3.3.5.4 Conclusions-sufficiency of exposure 

ln summary. !her ar insufficie-nt d ta from th - physiological and toxi ology literature 10 

support EPA· s e1nclusion that " onductivities in !he region of cone em reach b cis thai arc 
sufficient to cause ffecL on str.:-am communities" (EPA :? 010. p. 5_ )_ FirsL alth ugh 
ele,:ated salinny can clearl y induce adv~r e effects on aquatic invericbra1es, lh ta.\onom1c 
paHem- of scnsiti \·ity arc not ye clearly defined. Although laboratory tox icity data t:xposing 
ma ·tl i to actual r simulated min ing effluents suggest they may be ome\\·hat more 
sensitive than t 1c mo 1 erritiv surrogate 1e t ·pcci s. C. dubia. effect concentration· are 
highly \·ariable and. in some studies. o\'Crlap between species. Toxicity o ions as ·ociat d 
with ·ali 1!ly (e.g .. sulfate) al o \ arie -s rongly a. a function of spec i tc ion compositi n and 
can bt:: mit igate under conditions or ck,·ated hardne -_ Additional study is needed to 
confi nn the rcla tiH' scnsili \'ll Y r macroill\ crtcbrat communi ties to el vatc:d sal inity and the 
extent to wh ich other wat~r quality variables and maj or i n composit ion \\·ill influence the 
consistency or the~ ' r 'su lts. Lntil such re\c\'an t studies are conducted. it is premntur to 
suggest tha t a quanti tative onducti\·itv bench mark is an accurate and dir t r Jlection of ions 
related to salini ty. C\ ' n ifrc. tricting the b'nchmark to \\'ateJ in which conductivity is 
dominat d by sulfate il nd b1carbonatc. Therefor . we also do not agree w11 h EPA· 
concl usion - tha t there i, ' ·positi\· , - idcncc that £ 1c conductivity lew! · obscn ed <H ' sufficient 
to aus the a~sociatcd cftc ·t- -- (Ta ic 5). 
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Table 5: Summary of evidences and scores for sufficiency, with alternative interpretations 
(Table A-11; EPA 2010). 

Type of Evidence 

Laboratory T es s of 
Defined ion Mixtures 

Labor atory T es's of 
M1ne D1scharges 

I Laborato ry Test s of 
Amb1ent Waers 

Field Expos re
Response 
Re ationships for 
Ephemeroptera 

Field Exposure
response 
Relat1onsh1ps for 
Genera 

tiEl ( lNtli:.\ 111 ' . In c. 
Eco!L,~tol Dt' i'lc11\ 

Evidence 

The tests were high quality, bu th e species and 
durat ions have low relevance for determining th e 
conduc ivity level at w ich effects occur. and the effect 
levels are support ive only if assu ptions are made 
abo t acu elch onic and intertaxa extrapolations. 

Alternative interpretation: Differences in ion 
composition between different test solutions were not 
properly accounted for. nor were the potential 
mitigating effects of hardness on sulfa te toxicity. STR 
model predict1on s from natural waters demonstrated 
effects at concentrations greatly exceeding the 
proposed conductivity benchmark even though the 
model does not incorporate the potential effects of 
hardness mitigation. 

EPA 
Score 

0 

This evide ce is releva nt in I at i comes rom nonacid +-

m1ne effluents in the region and includes an 
ephemeropteran : but the ionic mixtures were 
somewhat different. the effect was lethali ty and the 
durat ions were short. The resu lts for one set of tests 
matched th e XCo5 for the test genus. but were higher 
for th e other. 

Alterna tive interpretarion · Additional studies obtamed 
showed effects did not occur until conductivity levels in 
excess of XC 95 levels. 

These tests s owed acute lethality to an apparently 
resis tan t species at high conductivity levels. Its 
re levance is too low to support or weaken. 

Allernalive interpretation: The effects observed here at 
higher conductivity levels are no more or less relevant 
than mme discharge laboratory rests. Therefore . these 
do not support the presumed effects at lower 
conductivity levels. 

This is strong evid ence becau se it is highly relevant. 
was obta ined independentl y 1n two separate datasels, 
w1th moderate o strong correlations. It is not convincing 
in 1tself because of the potent isl for confounding . wh1ch 
is treated 1n Appendix 8. 

Altemat1ve ln/erpreta(IO/r The potential for confounding 
is a significant factor that has not yet been fully 
resolved. and field correlaiions are not always strong 
(e.g .. Figures A-1 and A-2: EPA 2010) . 

As conductivity increases. genera are 10 longer 
observe<:J . 

Alternative interpretation: The poten!ial for confounding 
IS a stgnificam factor thal has not yet been fully 
resolved. and fiefd correlations are not always strong 
(e .g .. Figures A-1 and A-2. EPA 2010). 

.' I 

0 

+ + 

++ 

Suggested 
Score 
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EPA Suggested 
Type of Evidence Evidence Score Score 

General knowledge indicates that salin ity can ca se the 0 
loss of species but does not indicate that the salinity 
levels observed in this case are sufficient. 

General Knowledge Alternative interpretation. We generally agree with this -
statement. but the lack of sufficiency does not warrant a 
score of 0. but rather a score o;- because it weakens 
the case in support of sufficiency 

The exposure-response relationships in the field. w1th +++ 
some support from laboratory studies. provide positive 
evidence that the conductiv ity levels observed are 
sufficient to cause the associated effects. 

Allemative interpretation.· It is unclear how EPA --
concludes such a strong positive score ( . ++) from 
mixed conclustons .'rom the arious fines of evidence. 

Overall Score Our analysis of the available Nterature suggests a 
consistent lack of support for suffictency of the proposed 
conductivity threshold because most studtes suggesi 
effects would occur at much higher conduc!ivities, and 
ion composition and hardness mitigation have not 
clearly been accounted for in EPA 's analysis Use of 
surrogate lest species somewhat reduces the relevance 
of this concluston. 

3.3.6 Relevant Standards in Other States 

It is notC\\'Orthy that th ree other tares. lllinoi . indi ana, and Iowa , have al reject d conductivit y 
or TDS-based aquatic life standards in lieu of numeric standards for sulfate and ch l01i de that 
also depend on \vat r hardness. For Iowa. the cunent final rules 
(http://www.iowadnr.gov/\vater/standards/chloride.html) indicate that the xist ing scientific da ta 
suppon the 11n portanc of individual ion o :cr composi te variabl s such as TDS bccaus 
"chloride and sulfate ar better indicawrs than int gral parameters such as TDS. condu tivi ty. 
and -alinity for water qualit-y protect ion" (!Dt\R 2009). Similarly, the Il linois EPA proposed a 
nume1ic sulfate standard. \\'hich was also ultimately approved by EPA. to replace TDS 
standards for the same technical rea ons (:-Jorvve t Co. 201 0). Indiana proposed essentially rhc 
ame -uJfme and chlo1idc cri teria equations, which were also appro\'ed by EPA because .... . the 

TDS standard currently in place j - inappropriate. By definition TDS ·s an easure o f all 
di s·olved .solids, y~t \VC know that the to.,ici ty ofTDS is exerted by its ind ividual components' · 
(EPA 2008). Therefore. the available scientific infonnat ion does nm support developm nl of 
regula tory threshold based on cornposik ,·ari ables such as conductivi ty or TDS, but rath r the 
development of individual numenc criteria for spc ifi c ·ons . 

3.3.6.1 Illinois sulfate criteria 

To illustrate the out ome of us. ing the smgl -ion approach preferred by Illinois, 11e WABbasc 
chemi cal da ta \.\''r wed to deri':e aquatic if'e criteria for sul fate as modified by chloride and 
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hardness. Using th is example. the r , .j ed Jl linois ·ul f t criteria arc ba eel on a ra n6 c of tota l 
hardness and chloride concentratiOn. I Table 6 ). Gi,·cn s11c-spcci fie condtt tons, su lfat criteria 
are either sd at a constant 500 mg:'L for amples xhi bi ting le·s than 100 mg,1_ tota l hardne·s , or 
a constant 2.000 mg' L for ·arnples e:-:hibi ti ng total hardness grea t ·r than 500 mg, L and chloride 
concentrations grea ter than 5 mg/L. In addition. l'\VO equations are used to calculat ' site-speci fi c 
sulfate criteria for samples exhibiting total hardness ill the ra nge of 100 to 500 mg/L and chloride 
in the range of 5 to )00 mg,L (Table 6 ). 

The \VABbasc dat aset ·ontai ned l .591 samt les '' tth pa1red hardness, chlondc. and su lfat 
\·alu ' s. and repr ··ented a wide range of concentration · . Each sample was ca tegorized based 
on t tal ha rdness and chlondc conccn tral! on and a signe l a ulfate ,·aluc ba_ d on the 
Illinois su lfat e criteria m le (Table 6). The ,~sign~d sul fme ' a uc was then compared to 1he 
measured sulfate \·al uc to dctcnni nc \\·he thcr the sam ple achieved th Illino is sui ra te cri teria. 
Lcss tha n l 0-n ( 15 samples) of the \V ABbase sample_ exceeded the Il lino is suI fat e criteria . 
with the majority o f e:-.. cccdanccs occurring in the s;Hn ples wi th hardnc ·s le' e ls greater than 
500 mg l. There arc a to tal of 54 samples xh ibiting hardness values greater than 500 mgiL 
O\ r a rang~ of ch Iori de con entrations. and l .:l of these samples xcecded the s I fate cri teria. 
In ontra t. ~6°o or these \VABbasc samples exceed i he pr posed conduc ti\ ity benchmark. 

Table 6: Illinois sulfate criteria (mg/L, bold values) based on a range of hardness and 
chloride ion concentrations. The number of WABbase water samples within each 
range is identified by n. 

Chloride Chloride Chloride 

I 
Chloride 

ion Ranges <5 mg/L 5 to <25 mg/L 25 to <500 mg/L ~500 mg/L 

Hardness 500 500 500 ' 500 
<100 mgiL n = 696 n = 350 n = 23 i n = 0 

Eqn 1 
Hardness 500 n = 84 Eqn 2 2,000 

100 to <500 mg/L n = 113 1 of 84 exceeded n = 270 n = 1 
crrteria 

500 2,000 I 2,000 
Hardness n = 10 2,000 n = 15 n =3 
~500 mgJL 6 of 10 exceeded n = 26 7 of 15 exceeded 1 of 3 exceeded 

cri(eria criten·a I criteria 

Eqn 1: Sulfate= [-57.4 78 + 5. 79(Hardness ) + 54 .163(Chloride)] x 0.65 

Eqn 2: Sulfate = (1 ,276.7 + 5.508(Hardness ) - 1.457(Chloride)] x 0.65 

Th is analysis sugg · ts that using a single ion critcna approach that inc rporates the IT cts of 
hardness and chlorid.;:- pro,·idcs a signifi can tly dilf ren t indicat ion C\\ hie 1 and how many 
wa ters arc llkcl y to impai r a ]Uatic li f~ . \Vh ile levatcd hardn ·ss and hl oride concen trati ons 
are kn 111'11 to amcliormc sulfate toxici ty. ir is unknown \\ hc the r the specific ionic compo.::ition 
or streams In \\"est Virginia differ~ L'nough from fllinois streams in such a way that wou ld 

make the single ion approach applicable . Notabl )-'. the State of lln\·a is also considering 
adopting the sam~ criteria tha t EPA :md ll linoi adopt din 200 ' . '\Jonethclcss. gi\·cn lht: 
empirical relati onships bet\\ ecn tot al hard ness. chlorid ions. and sulfate roxici ty: the . ing le 
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ion approach ,,·arraJHS closer cxaminat iL n fo r use in E or'gions 69 and 70 of \Vest Virgmia 
instead of th propos d condu ti ,·iry benchm rk. 

3.3.7 Conclusions-Causal Analysis 

Based on our rc,·iew ofth i causal ana ysis (Appendix A). ''e d not agree rhat the a\·ailable 
evidence rigorou ·ly indicates that salts. as measured by conducti,·iry. are a com on cause of 
impairment in aquatic macroim·ertebrares in the region of concem (i.e .. Ecoregions 6c and 69 of 
We ·r Virginia ). Rather.'' hile some clements of au, arion can be shown to exis t, other clements 
arc ,,·eak or inconclusive. and so the undcrlyi n:= hypothe is that salinity ions arc the major ca s 
of biological impaim1ent has nor yet b en subject to u!Ticient t st. Ther fore. it is a! o 
pr mature to tak ' it .. as a gi \'en" that the: (·lmctional re lationship between conducti \ ity and 
impamncnt is ~trong enOL gh so that the confounding factor analysis in Appendix 8 need n ly 
address conducri\'ity confounder · (Section 3.-1) . 

3.4 Confounding Factors Analysis 

The mfounding t~ctor. an !y- i in Appendix B f EPA (2010)usesa ,, cJght of e,Jdcnc~ 

approa h to c,·aiuate wherher erl\'ir nmcnwl factors other Lhan conduct i\ it y could 
sl!bstantially interfere \\ ith or othcrwi .. e bias the pre umed relationship - het\\ een conducti, ·ity 
and hiologic impairmem in West Virginia streams. HO\\'C\·er, EPA" :; goal was not to 
eliminate con founding \ ariables. nor \\'as it an attempt to i 1Jependently test the hypoth~ is 
that conductivity , ·as the hest predictor of biological impainnent. i\s stated on page 69 of 
:PA 20 I 0). "This asses~ment of c nfounding rakes the result of the ·ausa l assessme nt as a 

gi\'Cn (emphost · odded) and attemp t::: to dercm1111C ''· hether any of rhc known potenti I 
·on fo unders int rf'erc \\'Jth esti mating ' !Teets of conducli\'i t_ to a signi ficant d z=.rce.'" 
Fut1hennore. the confounding factors ana lysis ,,·a· based ' ntirel ; on paucrns dated to 
mayfly abundance "(b) ··ause the sensiti ve genera arc primarily Ephcmeroptera and he 
endpoint d Tect is ~.xtirpat i on of so-;, of genera .. . " (EPA ~0 10. p. 69). 

W e agree that I t is an in portant , nd r Je , ant exercise to c\·aluatc the potcnual infl nee of 
confounding f"<lc tors on the pn mary f · to r(s) pr~sumed to be the strongest predictor! ) of 
b10logical response and also cau ~ally rclat~d 10 the r ' .ponse. As d1.cussed abO\ c in 
S ··ction 3.3. we do not agre that sullicient c\' idencc exists to determine that onductiYity is 
necessarily causal ly related to ex tirpation of" - ·n tt i\·c·· 1 ec ies at rhe concentra tion 
repr en ted by the pr posed benchmark. ~or do '' e ngPe that onducti\'Jt;.' is the ~jnglc or 
b ' 51 pr ~d i ' lOr of pat terns in macroim crtcbratc communlly structure r..:-lated t coa l'vfTl\·1' Vf 
actiYi ti c . c pe .ially as manifested by rmytly abundance (se Sec tion 4. ). Therefore.' ·c 
also do JWt agr 'c that a confounding factor annlySJS should take it us o gn·e11 that the' e are the 
only or primar;.-· relatitmships that require e\·aluation. Rather. '' c contend hat a confounding 
factors analysis shoulu also incl ude rigorous and independent tc ·ts or the pnmary hypothesis 
b! dctem1inin::- whether conducti\ ity 1s indeed the be t 1 redi tor )fbiologicalnnpainncm that 
is causally related in ~uch a\\', y as 10 justi!'y the propo· d benchmark \'alue. Indeed. the 
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causa l ass ssme111 in Appendix A docs no t pr-sent ore' alwte potent ial causal factors othe r 
tha n conduc tivi ty. so the OYerall analy ·i pre. nt ed by EPA (2010) does not thoroughly tes t 

altema ti' c h:.-'Pothe-cs. 

The st-ct ions th at follow pr sem obscrYiltions on a sc-kction o onfou nd ing factors addressed 
by EPA in Appendix B that we su gg st may correlate with il nd potenti lly confound 
conductJ vi ty rel ationships. 'vVe al so sugg st that the_ may represent factors tha t ould b' as 
or more im portant to b nth ic macro in,·crt ebrate commun ity strucmre tha n cond uctJvlly and, 
hence, require a more forma l analy is to cL 1 11nin whether they repr ent ,·iable ahemat i,·cs 
to the hypothe.i. that conduci J\ ny i · the pnmary fac tor responsible for impai nncnt. 

3.4.1 Evidence Rejecting Habitat Differences as Possible Cause of Extirpation 

The as ~enion in EPA (:W l 0) tha t habi ta t rn:: -cntcd li tt le potent ial for confoundi ng in their 
dcri\·arion of1l1c- conductii·i ty bcnchmar~ n ed considerable additional ;;c nn in y. The re arc 
lluec clear problems wit h thi s ass n ion. 

Firsr. the Rap id Bioass ssmen t Protocol (RBP) hab ita t scores used by EPA m their analyses 
may not beth ' most rigorous mea ure of hahitm qt ali t . Ra tes of may t1 y prc -cnce we r 
nearly identical bcn\·een poor quali ty and high qua lity habi tat at low conctuct i, ·iry Je,·ds in th e 
cont ingency wblc (Table 8-1-: f EPA 10 I 0). indiL·ati l g that RBP ha bit at scores ar~ not the 
best predi ct r ufhabita t qual it y f~)r maylli ~.:"s . This may be becausc RBP habi tat scores are 
more directed toward id nll fica t10n o f li ~ h ha bitc t , nd they arc in tl ucn cd by a signi ficant 
le \' el of subjecti' ity. e' en 1f thc rnc thod itsc lfrc ults in some len:] of quant ificati on. 

Second. the R BP habitat scores were corre lated with cond ucti' ity and th bio logica l response. 
i.e .. the HCo: ( Scc1ion B A-.1 . of EPA 20 I 0) . Thi s in it·elf ·hould suggest tha t hahi tat ma y be a 
significant confound ing factor. Because RBP habil clt scores do not appear to tell the whole 
story. am rc dcra ikd ana lysi s ofhabita qual ity and its r'lationship to the b nthic 
macroinvcrtebrate ommun ity· n 'c d~ to be conducted before EPA can ' Onc lusi vc y st ate that 
··Jo,, RBP \\', s judged to ha\ c li n lc effec t on the deJiYation of th~ 51

h p rc ntil hazardous 
concentration ( HC _,) fo r condu ti\ ity· · (Section B.--+. 1. of EPA 20 l 0). 

Thi rd. as no ted belo\\' in Section 3.4 .2. th e anal:-·si s of the potent ial con founding fac iors in 
EPA L20 I 0) focu ·ed almost cxclu siH: I~ on the response of Ephemeroptcra to wnducti' ity 
lc'\ els. to the exclusion o f the rest of the ben th ic ma roin ·ert brate communi ry. The 
Ephemcroptcra arc represented by 25 genera in the dmabas . \\'hi h is on ly 16.5°-o of th total 
num ber of g. nera. F 1r1hennore. ,,·hJ!c some gen 'ra of Ephcmerop1era do appe, r to be 
sen:siti\ c. tht.:y do not appear rob ' the most ~ensi tiw g~n ··ra. B<Lcd on the XCJ<. calc !lations. 
Remenus (ll ston ~.:l1y ) and Lepido>tomo (, c,ddi ~tl y) arc nmkcd rnor sens itiY ' than the most 
. c-n~i ti \ e maytl: genus, Cimgmulu . Becau ·c mayll ies, re not the most sensit i, ·e orgiJnisms in 
th e databa .- ~. rhc other ordinalta :-. a ·hould be ill\ csrigatcd to dc:tennin ~ thei r response to 
conducti ' i1 y ac ross gradi ~ nt s of habi13.t qual it) _ Furthem10re. because of the \·ariety of 
conlliL·ting stress 1r-rcsponsc prolilc_ exhibited by all o f the genera in the databa e. it wou ld 
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b ·non: JJ fom1ative and conclusive to anal yze the response of a r pr sentati\·e sub et of 
gene ra re pr sen ring all of the stressor-response profile_. not just the mayfl ies. to habit at 
\·ariabl s and conducJ iviry. 

E\·'n if th~ RBP habi1a1 scores can app ropriately be elimi nated as a poren1 ial onfounding 
stressor fo r Eph meroptera . EPA has not su fficiently demons trated that habitat (by RBP 
scores or by a more d 'tailed .nal ys is of hab itat quality) can be el immatcd as a pot·.:-nrtal 
confounding fact or to the rest of th benthic ma roinvencbrate commun it y. 

3.4.2 Rejection of Confounding Factors Based Almost Exclusively on 
Ephemeroptera (Mayflies) 

ln EPA (201 0). an aucmpi \\·a· made to reject as many potential confounding srressor:s as 
possible. 1-1 \\ ' ~\cr. J a ~ k o[ corre latim1 bdween number or presenc' of Ephemeroptera g·nera 
and each pot.:: ntia l confound ing stressor w c:L mosr often cited in Appendix B as b ing a strong 
reason to reJc t most poten tia l stressor:; as confound ing inn uences with condu ·ti ,·i ty. _A s 
not ' d above. Ephcmcroptcra genera r ·prcscnt .:-d only 16.5°'o of th dataset. yet it docs not 
appear tha t the other wxonom1c orders or the en t ir ~ in\·et1ebrat a~semb l<Jge wer~ simi!· rly 
tested to de t em1i n~ th~i r rclationshtps to the potcmial confoundi ng st r 'ssors. Bee< usc SC \ 'C'J', I 
tax momic groups were present in the community. and because the Ephemeroptera genera 
di ffcrcd in th eir re ·pon e · to conduct i\ i ty, i l is i nappropria tc 10 focus onl y on Ephcm cropt ' ra 
in c lim ina ti on or roten ua I con lounding t re-sor 

Furthcnnore. ll al ·o does not appear that indivi dua l genera \\" rc ex"'m mcd to der -·rminc their 
stres ·or-r·sponsc 10 the other potential confound ing st ressors to el imina te thos stressor_ 
cfiniti\'' ly. If such testing haJ be n c ~)nducted fo r representati\'e genera in rh ' d taba . . it 

may ha\'e been foun d tha t man y or the g.:-ncra (part icul arly those with opti mu m or incren rng 
str 'ssor-rcsponsc pattems) wer in fact responding to ~ 1me or the oth ' r potentially 
con foun ling stre--or-. 

Relat ionshi ps bet\\'l'Cn all porenti 1 stressors and Ephemeroptcra \\ re general! . ·i tcd 3 S 

reasons tor _jcct the stressors as pot nti al confounders in th analysi. rhat ult imatl'ly relates to 
the enti re a l U'3tic hemhic -omnmnity . There is a clear need to include -imi l r analyse · from 
the oth ' r im ~ncb rm~ order and the ent ire inn 'J"tebratt' community to concl u:;i\ ely reject I he 
stressors as potcnti al confound ing: strc ors. 

3.4.3 Natural Rarity as a Reason for Low Capture Probability 

Th~ ori)nal. fu ll \VV DE P \VABbase used by EPA incluued 559 taxa. or \~ hi h 49, were 
i d e nt i l~ed f(\ genus; the others "ere identi fied to fa mil y or\ ·ere "s!Jshed .. taxa !e.g .. 
L t>ucrocuta S i.rc) . 8 cau-e EPA (201 0) reslli ·ted the database with sc era] filt rs (e .g .. 

pan-cular ccorcgions. pH . months. year . watershed size. uiCa te dominance instead of chloride, 
etc. ), 31,) aquati · macronm::rtcbratc gen 'ra ( :9° o) from W ::; t Virgi ma \\ ·er ~ excluded from 
analysis. 
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EPA (20 I 0) all mpted to control for th(: cftcct of rar . taxa by including only those taxa rha t 
had b~ nco l ted in at l aston r 'f r ' ncc site and at least ) 0 general sit ' : ther fore, 18 
addit ional genera w r e.\ c lud ~d from ana ly. i - because th y wer never found at a reference 
site (EPA ~01 0. Table 3. p. 26). Ther ' -.vcrc :!.1~5 samples represented in the to tal dataset. 
l ased on Table 2 on page 26 (FPA 20 10). According to Figure 2 (EPA 20 10, p. 2,_). there 
w·rc 97 r fcrcnce -amples from 70 individual site u cd in EPA (20 10). although pag~ 7 of 
EPA. (20 0) aid there were 70 re ference si tes. Therefore. if a genus had a collection 
probabil ity l)f a1 least 1.0~-u in the reference site's and at least 1.4% in the general sites, it was 
considered to be common enough 10 include in the SSD. The number or occurrences of ea h 
genus in the r fe encc sampl es \\·a pTO\' i cd in Appendix C of EPA (20 \0 ). 

[ \en though rh numbc of taxa i n ~Jud d \\·ould n~ccssa rily be onstrain "d (Tab e 7). it would 
ha\· been more 3ppropria te for EPA to ha\e contro lled for the effect frar taxa by including 
in the ir S D only those genera that had a high ca1 tm probabtlity in the re ference sites. Such 
an approach "'·ou d be analogous to a laboratory srudy in which monal ity in the contra is a 
major detem1inant of the , -alidity vf a stud). In di u-. ing criteria dc\·elopment. the 19 '5 
G uidc:l incs -ra ted that "data should usually be reje ted i f they arc from ... tests in \\ hi h too 
many organisms m th c ntro l trc, tment i d or sho\\'l;'d signs of stre. s of dis asc . ... ·· l'vlan]' 
laboratory s Jd1cs are r jected ~ r mdusion in a ritcrion cal ulation because mon aliry in the 
control c\ce -dcd a certain percentage. Although "too many orgamsms" was not spec itl al ly 
defined in the 1 9~ .5 Guidelines. many criteria \\'Care familiar with ll"C I cutoffs near 20'% 
mortality (or ' 0° ur\·i,·al) in the control s. EPA (201 0) considered a l 0 u collection probabi li ty 
in rc fercnce si tcs to be nee 1 tab I"" . but a 1 ° o . llll i\ a 1 rat ' in a laboratory test wou d clearly not 
be a ccr table. 

Table 7 : 
Number of genera available for SSD 
calculation based on capture probability in 
reference samples . 

Capture Probability in 
the Reference Samples 

All 

>1% 

>5% 

>"10% 

>20% 

>50% 

Number of 
Genera Included 

15 1 

138 

100 

75 
49 
14 

The nw. t sensitive taxon in th ctataba::; ,_ the stonetly RememL. had a al u!a t ~ d XC~: of 
101 pS em. This taxon \ \<I S r und in three of thc reference samples (3 °o ) and 35 o f the 
general . amplcs ( 1.6°<>!. [\'en though there \\ ere ~8 data points (ex ludi ng non-detects) used 
to c.eri \-c a ·tre · ·or-respon -c relationship. it is ckJ.r the1t the genus is rare e\ en in re f renee 

tream~ where ·onducti\ iry lewis ar~;.· ]O\\ . It cannot be clc rly demonstrated r 1at the 
re ation hip obsen ed m Remenus of a decreastng Glpture probab1liry with increa:·ing 
conducti' it) 1s accurate when t 1ere i · on ly a 3°" probabi lity of ·apture in rcfcn:ncc streams. 
(Using the laboratory control analogy. th i::; i ~ i n ilar to only 3°·o Sl n·i, · l in the cont rol-;~ 

resu lt that \\·ould strongly in,·a lid at~ a study.) Funhcm1orc. Remt?nu;; i: so rare that nothing is 
kJ10\\ n ab u1 th~.· biology of the ll ) mphs, c\ccpt limited information on titm ng of cmergenc, 
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from ollection records (Stewart and Stark 2002). There is not suffici nt infonnat1on tor EPA 
(2.0 10) to asst me tha t high ondu tivity leve ls ar responsible for the rar ity of Remmus when 
it is naturally rar in the general population. 

A total of 72 ta. a (-1 8%) bad a higher capmrc probability in the general sites than in the 
reference site~ (Figure II ). Of those taxa. the difference bet\v en the vo probabilit ies was 
less than a full percentage point in many taxa: howev r, 2 7 taxa had a capture probabi lity at 

least 5% higher in the general si re s than in the reference sites. The largest differenc was m 
th c 1ironomid germs complex Cricotopus!Onhocladiu , which was not used in the 
calculations. The s cond largest di fference \1.' 35 in Stenelmis. which had a capture probability 
of 5 1% in the general sites, but only a 1 ~% caprur probability i1 the referenc sites 
(d ifference = 3 °io). 
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Figure 11: Difference between capture probability in general versus reference samples, ranked 
by sensitivity to conductivity. Positive values indicate that the genus had a higher 
capture probability in general samples than in reference samples. 

A piau 1bl argument agam t exc ludmg rare taxa from the SSD would be that the taxon IS rare 
b cau of the tr ss · r. However, this argument would not be valid if the axon is naturally 
rare. a ph 'nomen on that ould be analyzed us ing it5 captme probabil iry in reference si tes. 
EPA (20 I 0) did not uiTiciently demonstrate thai the rare taxa were rare due to condu trvuy or 
any other water quality effect. and not from general rarity it elf. 
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3.5 Ecological Relevance of Presumed Impairment as a Function 
of Conductivity 

The ultimate protect ion goal of EPA· propo ed conduc ti' it y benchmark is to d tenni ne a 
conduc tivit y k , ·el iha r. if not exceeded, v;ould prevent exti rpation of 95° o of the aqua tic 
mc.H.: roinYertebra t genera. Thi i- jmila r 10 the prOle tion goa l:; of numeric cri ter ia fo r 
protec tion of aq uatic life and their use ~ ( 1985 Guideli n ~s) . H. owc,·er. it is important to 
cnluatc the rcle,·anc ' of this protect ion goal wh en the cri terion or benchma rk i ~ dcri '.·ed fr m 

a \'cry large number of genera, as is th ' case\\ ith the proposed conducti,·ir · benchmark. For 
even the mos t data rich numeric criteria, fa r kss tha n 100-and often less tha n ~ 0-gene ra 

are use-d to de ri\ e the acute and cbron ic cr iteria. Ho\\ 'C\'CL wi th the conductivity benchmark , 
151 genera ,rc usc:d andy t on ly a lew maytl )· taxa arc tru ly constde rcd indicati \'e of 
"sen. itiviry·· to condu ct t\ ny, pote nt ia lly' rt'q ui ring protec tion . In additton . C\'Cil i f on~.~ acce rts 
the ro le of conduct ivity in being di 1·ectl y correl ated with and rcsp nsi blc for lo. : of ta xa at 
elevated ] ~ \ · c is, is this 95° o protecti on 1 ' \'C] ecologicall y rele' ant. i . .. do communi ties in the 
pres nee of de,· a ted conduc ti\'i ty lo e im )Ortan t eco logical ftmctionality? 

T~) address these questi ns. we ('\ aluated trends in macro in v nebratc com munir; struc rurc 
and fun tion rclati ,·c w condu ti\ ity from the data presented in EPA (20 I 0). Numerous 
funct ional f cding JOll ps (FFGs) \\'ere r presented in the dataset used in EPA (20 10). 
in lttdi ng fi lter- ·ollectors. gathc r-collec ors. onmi\·ores. predator- . scrapers, : hrcddcrs. and 

cnc picr ·cr. Gat her-collectors and preda tors were the most abunJ an t FFG~ . Filter-coli ctors. 
gath -r-c lk ' turs . prcddors. and hrcddcrs were each repres nted by genera with each of the 
id ntitied and onll i ring ·tressor-response profiles (Table ). Scrapers '\\ ere rc .re. cntc:d by 
genera in each of tlte st ressor-response profiles except for the pro fi le that incrc<red \\ irh 
rc-pccr t increasi ng. conducriY ity Ya lucs . Twel\' ro 27°'o of the g nera in eac h FFG. x.c pt 
s raper-. exhibi t an in Teas in g stressor-response profile. and rhus would po tcmi'1 ll y nor be 
protected by the prcpo ·cd conducti ,·it y benchmark. 

Table 8: Number of genera m particular functional feeding groups in identified stressor
response profiles . P iercers and omnivores not included due to low numbers of taxa. 

Functional Feeding Group I 

FILTER-COLLECTORS 

Number of genera I 
GATHER-COL LECTORS 

Number of gen era 

PREDATORS 

Number of genera 

SCRAPERS 

Number of genera 

SHREDDER~ _ 

Number oi genera 

GI:.J ConsJ IHmb . Inc. 

rco iO '! J ~:J.i [)11 i 'ltln 

I 

I 

' 

- --~-

All I Decreasing I Optimum 
I No Res ponse/ 1 

8 imodal In creasing 

15 I 4 (27 % ) I 5 (33%} I 2 (13%) I 4 (27% ) 

57 I 27 (47%) I 12 (21 %) I 6 (11%) I 12 (21% ) 

46 I 22 1:48°/o) I '11 1)4%) I 4 (9%) I 9 (20%) 

17 I 6 (35%) I 10 (59%) I 1 (6%) I 0 

12 I 7 (58 %) I 2 (17%) I 1 (8%) I 2 ( 12%) 
' 
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We conducted an analysis to de termine wha ch nges would occur in the FFG balan(:e within 
the regional taxa pool at various conducti vir::,· lev-Is. ba ed on the XC9s value for each genus. 
For example. if thL: c nducti\' ity value was 400 p SI m. it was assumed for thi s analysis that 
all g nera with an XC~5 value le s than 400 p Sic tTl would b xtirpated. Th trophic balance 
of the remaining taxa available from th reg1onal taxa pool was then anal yzed (Figure 12). 
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Figure 12: Proportion of generic richness by functional feeding group within the regional taxa 
pool at varying conductivity levels. All genera with an XC 95 less than the 
conductivity level are considered to be unavailable. Note that the x-axis is not 
evenly divided. 

Th re are few observed change. in the prO) 11ional abundance of FFGs \Vithin he regional 
pool of taxa at conducti\·i1y leve l bdow approxunately -'- .500 ~tS/cm to 5,000 )..lS/cm. 
Excludmg the omnivores and pi rcers. \\'h ich were poorly repre ent d in th fi r t pia . the 
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firs r major FFG predicted 10 undergo extirpat ion of , II its member genera was the liher
collectors, when conductivity \·alucs exceeded I 0,000 ,u S/em . This indi ate th at the 
func ti na l aspect of the trcam commun11y may not change due to conducti vity I \ els above 
~00 ~t S · cm . since gcn ,ra from all FFG remain available in the regional taxa pool. 
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4.0 Independent Analysis of Factors Shaping 
Macroinvertebrate Communities 

The onductivity benchmark analySIS (EP.-\ 2010) relie on the Pond et al. (2008} and EPA 's 
causa l anal y i · to presuppo.. as a ··given·· that conduct1 viry is the best predid or that is 
func ional\y and causally related to the response of macroinven ebrate communities in Central 
Appalachian streams, \vh ile disregarding many other factors tbat may influence community 
composition. The \VVDEP database (WABbase used by EPA provides an opporruniry ro 
examine other posjble factors that may shape macroinvcr1ebrate community compo ition. 
Therefor . we have condu ted an independent analysis based on a data mini ng approach thar 
considers all of the avai lable infomiation and strives to elucidate key water quahty and 
physical parameters that arc most strongly a sociated with bioti responses. 

We used the EPA dataser that was originally extracted from the W ABbasc 
(http://oaspub.epa.gov/eims/eimscomm.getfile?p download id=496202) as 1 rovided by EPA 
(http://cfpub.epa.gov/ncea!cfm/recordi plav.cfm?deid=220171 ). This dataset includes results 
for .3 .286 sampling cv nrs rcpr.:.sent 1ng 3.121 unique Station TO codes. The dataset contains a 
van ery or variables that presem site-spc 1fic in fonna tion regarding regional landscape. water 
uality, and aquatic habi tat cond itions as well as macroinvenebrat ommuniry compOSitton, 

f ollov,;ing EPA 's rat ionale for excluding samples (EPA 20 l 0. Section 2). the dataset used in 
our analy is contained 2,152 sampling events representing 2,07 3 uniqu Station ID codes. Our 
attempt to fo ll ow EPA· exclusion process resulted in an addi tional sev -n sites bcin::. included 
in the data subset. This is different from the EPA ·s ft na dataset which contai n d 2,145 sample 
events, but when summary stati ti : for measured water quality parameters as presented 111 
EPA 20 0 Table I are compared \\'ith those calcu lated from our dataset. the results appear lo 
be nearly i entical. 1\otably. of the 2,152 sampl ing events selected from the EPA dataset. 
approximately 43% are missing ion or m tal chemistry results. including selenium or di ssolved 
manganese, \\.'hich ,,·ere ana lyz~d infrequently. 

Our data mmmg ana l si s of the subsel we generated usmg EPA's data- . clu· ion rationale 
(2, ~~ events) was based on an integrated approach to idemify factor that best dcscnbc the 
observed ,·ariability between and among si tes, and strongly correlate with each other. rather 
than trying to establ ish causal rela ti on ·hips. In the absence of a ri gorous study design 
conducted under controlled ex peri nental conditions, it is more important to identify data 
relationshi ps rather than <lttempt 10 establish cause-df ct relationships. 

Our integ ·ated data analys1 a_ 1 roa h rd 1ed n a ne of stati stica l analy_ es that reduced the 
total number of pam meters 10 a more ecological ly meaningfu l subset of vanables w11h respect 
to the a,·a ilable data. The original dataset was ini tial ly subdi"ided into indept>ndent stressor 
and dependent response variables. Independent stress r variables in a stre<lm ecosystem 
incl de chemical and physi al habitat \·arlablcs, such as metal and ion concentrat io 1s in the 
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water column and the percem substrate composition (Pat lson tal. 2001 ). Dependent 
re p ns ·· ariable· \Wrc selected t r pr scm the biological component of the stream. sue! as 
macroinYcrtcbratc d ' n it) or taxa ri hnes -. The independent stressor variabl s generall y 
rcpre··ent a mix of both quan titali\c ( c.~ · · 1ajor ion or mt~al concentrat ion ) and qual itarive 
(e.g .. embeddedne--) ariabl . . as well as comp ite \'ariables ( .g .. RBP score. conductivi ty). 
Thus, understanding: t 1c general categories of each ,·ari- le also he ped reduce the \' ral ll i t 

of , ·anables. 

The integrated analy is fol lows a cri es of s t ::~ ti st i al procedur s (Paulson ct al. 200 1 ). s 
rc:cntcd beiO\\". tO id ntify ke:y , ·ariablc that can b used to charac~~:riz \\·arcr quality. 

aquat ic hab ital. and ma roinvcrtcl rate comnmnit1cs. 

I . Apply basic stat istics 
a. Gcn rat descriptive stalist"c.s and data plo1s 
b. Nom1alizc data a.' ne dcd to meet stati-tical assumptions 
c. Compi le !Telat ion malric~s 

) ldeilll fy key strcs. or and re-ponsc \ ariables u ·lllg the following mt'lhod 
<L Princ ip J· Components Analysis ( PC.A) 
b. All P s 1ble Regre, sions (APR) 
c. Chi-square Automali c Interaction Detection ICHAID) 

3 Rank ~, ·a r i ab l es ac ordin~ to r lati \·c in!lu 'nee 

a. Dc\·' ]op matnx of key independent stressor ,·ariablcs and r lal ion_ hip.:: fm nd in 
Step 2 

b. Repeat Steps~ "nd 3 until the two most iniluemial indcpcndem st re -or , ·ariab l · 

are ident ified f r each dependent response 1. ariable 

4. Fit equation to des ribc intcra-lions bet\ ·e n -trcssor and re ~pon· e Yari ablcs 
a. LJ ·c lhrcc-dinr nsional mod ling program to identify non-linear re la tionships 

no/e. as described belo11'. 110 relalio! _hip ·ould he del· loped ilw l reprc:. emed a 
.\ignificmll pon ion (~l1he \'(/riahilill ' i11 1he low .) 

Usmg the data subscl, bac.ic statis ti ~a] procedures (e.g .. Speam1an rank correlati n. ·- a ll rand 
box plots) "ere used to c ·aluate th .:: chara ' teri~ tic s of independent ~lr s ~ or and dcpe den 
resp@ c variab lcs. as \\el l as r lauonsh ips between th two \'ariablc typ<? . A I I ' ariablcs 
' ~re Yaluar ~ct -or approximation c•l' a nonm l di stribllli n using Shapiro-Wilkes normality 

t ' SIS and Q-Q probabil ity plots. When appropriat ~ . ,·ariablcs ''ere transformed and r ~-
c,·aluatcd for fi r wi th an expect ' d normal dJ~t ributim . .-<~ loganthm ba s~ I 0 tr, nsfom :ttion 
(I g) was used Cor \\ at r quuli ty \, riablcs and ma roinw nebratc density·. \\ bi le t Je arc sin~
squar·· root transfom1ation \\ as llS L~d for Yariablc r pon "d as p r enr, ge. (e.g .. r rccn t fines 
and percent Ephcmtroptera). The- \\ :ller qualit y ' ariables- tc- mp ' ranm:: and pH . as \\ ell as th ' 
phy:;ical habi a1 and ma(TOin,·en brat ' Yariabk s such , , embedcl dncs and gen ra-based 
me lric-d id not r'quirt: rransfonnation. Two macroin\·enebratc mclrics (T icho. tera wxa 
aml percent Tri choptera) \\·ere no included in the databa ·c pr , ·ided by EPA. so w'r' 
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calculat d based on subtr c t1on f r port d Ephcm r pt ra and PI coptcra metrics from 
ummary EPT r ults pro,·idcd in the data sub_ct. Using the basic summary statistics. as w II 

a · prot\:'s.:ional judgment. the entire li ·t of,·ariables was initially r,duccd 10 a smaller subs 1 

or ,·ariable · th<H we belie,·eu to be the most ecologically releYant ' ' b ·n e\'aluatin~ factors that 
explain the ,·ariability ob --eJYed between sites. in tcm1· ofmacroin,· n ebratc communiti sin 
Central Appal achian streams (Tnble 9) . 

Table 9: List of independent stressor and dependent response variables used in the integrated 
analysis . 

Independent Stressor Variables Dependent Response Variables 

Water Quality I Physical Habitat Macroinvertebrate 

Temperature Bank stabllizalton Clinger taxa. genera 

Dissolved oxygen Bank vegetatron Ephemeroplera. genera 

Alkalinity Undrsturbed vegetation EPT, genera 

pH Channel alterat ion HBI. genera 

Chloride Channel flow Intolerant taxa. genera 

Sulfate Riffle sinuos1ty Plecoptera taxa . genera 

Total aluminum Embedded ness Trichoptera taxa, genera• 

Total calcium Sediment deposition Total taxa. genera 

Total iron Epifaunal substrate Density 

Total magnesium Veloc1ty of pool Percent Ch~ronom1dae 

Tota l manganese Percent fines Percent Ephemeroptera 

Total suspended solids Percent sand Percent Ephemeroptera minus Baet1dae 

Total phosphorus Percent Silt Percent EPT 

t'Jilrate - Nitrite nitrogen Percent EPT minus Cheumatopsyche 

Feca l coliforms 
Percent EPT minus Cheumatopsyche and 
Baetidae 

Percent Hydropsyche 

Perce I Orthocladiinae 

Percent Plecoptera 

Percent Tnchoptera• 

Percent Simuliidae 

Percent dominant 5 taxa, genera 

• Calculated metric 

It 1s impon ant to note that cornposi tc ryve , ·ariablcs arc often not w ry use fu l \\'hen eYaluatmg 

biologi 'al responses to l'Jl\ ironment<J.l st rcs ors. For example, th otal R.BP . c ) f C f r aquatic 
habi tat e,·al ua ti on may appc, r ro Strongly correla te with s 13 ct biotic rc pon-es. yet th is index 
pro\' idcs li nk in ·ight into rh' en\ ironmcntal characteristtcs that may be intlu JKing biotic 
communi tie· . b cats' it IS compn~ed of many mctncs. To the C\tcnt pos ·ible. \\'C h, \· C 

excluu ~d such composi te mdepcmlcnt "lrcssor , -,niabl s ·n our data anal yses, in · luuing 
conducti,·ity , nd hardness. b ·ausc they pro' ide little inforrnmion aho,·e il nd beyond th 
indi' idual 'ariJbl ~s "hen trying to isolmc water uality factors that may be most strongly 
a sociated with a biotJC re -pon -.:. 
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4.1 Principal Component Analysis 

Principle Compon nt Analy ts (PCA) is a ,·ari able r du tton pro cdure that helps identtfy 
r dundatlCy among numerous Yariabks. and is used to identi ly groups of observed \'ariabl thar 
icnd to mow together or in opposiie directions (Johns nand Wicbem, 1992). PCA was u cd to 
identify ,·ariables that b st c.x lained the \ariabili ty obscrYed ctween si tes and ho'v thos 
variables relat ~ 10 one another. as ,,·ell a - whether one variable cou d be us~d a a surrogate for 
other,._ riables \ it hi n each groupi ng (' ·at r qua li ly. physical habital. macroi m·ertebrate). When 
uch \·ariables arc rcpla ed with a surrogate hat explains the amc amount of , ·ariation, the 

power of the ~tati tic 10 identify relationships is maximiz d (Paulson ct al. 2001). An iteraiivc 
proccs \\'as used for the PCA analys __ .. uch that all vari ables (rom ea h grouping were loaded 
into s p<lrat~ PCA models. Thi ~ ini tially created Ihre dist inct groupings, t\\ o to r stres or 
' ariables and on~ ior re -ponsc \ ariabk:;_ Th -. PC · extraction method was based on a 
correlation mat ·x \\ ith a varima" rotated solut ion. pairwise del ' lion uf missing \ alues, and 
extracted cigcm·a!ucs' grc.:llc than 1.0. The rotated component matrix4 for 'a h \·ariable 
grollping was cxammed, with variabl ' : e"hi iti ng coefficients gr ater than 0.6 considered a 
significant part of tht' campo K' lll. If the component ·omained multip e signi ficant \'ariablcs, 
the Speam1an rank ·orrclation \ al JC for those n1riables were <~L o valuatL:d. l( ,-ariables w re 
highly corr latcd (1. ~ .. > 0.6 or < -O.o) wtth ea h other.. the variable \\·ith the large t c mponcm 
cocffi ient (i .e .. hea,·tly \vetghtcd ) \\·as seleclcd. Up to fi\ e compon nts were examined with 
th mosl hca\·i ly weighted or unique ,·anabl es (ei ther posi tive or ncgatiYc) being selected lo r 

tncl u ion in a subscqu~nr PCA mod~ L 

4.1.1 Principal Component Analysis-Water Quality 

The goal of thi~ type of c\·aluation \\' s to undcrstanJ hO\\ the water qual it) variables "mo\ e 
tl)gcthd ' (i.e .. arc positi\·cly or n gati\·cJ).- corre ated \\ ith one anot 1er) and to ·elect variables 

that ma~' be a surrogate fo r other Yariable ·. FM example. in the first c mponent. the log 
transfo led , ·ariable for lola] magne ·ium. sulfa1c, and total calcium w ightcd the mo t h a\ ilv 
(T blc 10 ). Th is w ighti ng an mmcme 1i (all po-it i, ·e l of the Yariab!es along the first 
omponcnt was ro be xp·c1 ~d. based on th chemical relationship between all of these 

\'3riables, nd Iheir Spearman Rank corrclauon Yah c . . In the second comp~.menl. th e log 
tran lom1ed 'ariables for total iron. total aluminum. and rnangan•.:sc v. t>rc weighted the- most 
hca,·il . \\' Jlh all variables sho\\'ll1g posit ive mo,-cmcnt ,,·ith e<l h other (Tabl I 0). In the third 
compon nt. fecal colifonm . pi I. and lkalinity re' ·al -d the strongesl w ight ing coefficienls 
(Table I 0 . Temperature and di '-oJ·.-cd xygen \\'ert' key \·ariables in the fourth compon nt. and 
1110' ed in opposite d ir ~c t i ons as ts to be 'Xpect 'd. ' hi le the nutrient - total phosphorus and 
nit rat~-ni1ri ·-were the most hca ' il y \\ cighted ,·anablc:; in the fi fth component (T-1ble I 0). In 

: \ n l'igem·a[ue IS • 111 \.":hUr c· of the 'trength o f a pnn-ipal C~)111poncn <1.\ 1\. thl' amount uf \ ariatiOil along lh l' 

a\1>. and ideal I_ the Importance elf an ~'co l ogJcal gradient 
" \ latri · sho\\ tng the rc-. ult-. l' f \ ammt\ onhottonal rvtallon that nnnJmJzes th numt r of ca\ il} \Wig ted 
\ anahk·_ on each rinupal componmt. 
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combina1ion. th ' . e variable wi th tiP gr atest weighting b st explained th variability obsen c:d 
bctw en sit · in the dmahase. 

Table 10: Rotated component matrix for selected water quality variables. Balded and shaded 
values denote which variables are considered the most heavily weighted part of the 
component. 

Component 

Variable 1 2 I 3 I 4 I 5 

temp 0.254 -0.092 0.444 I 0.620 -0.035 

pH 0.329 -0.303 0.695 -0 .243 I 0 .056 
log do -0 .033 -0.044 0.064 -0.882 -0 .045 

log alk 0 .556 -0 .1 85 0.641 0.065 0.004 

log fecal 0 .074 0.299 0.651 0.145 -0.074 

log mg tot 0.934 0.067 0.166 0.069 -0 008 

log sulfate 0 .914 0.031 0.109 0.035 0.020 

log tp -0 130 0.064 0.157 0.220 0.745 

log al tot -0.064 0.815 -0.036 -0.121 0.087 
-~ 

log ca tot 0.861 0.067 0.322 0.1 20 -0.055 

log chlonde 0.468 -0.015 0.485 0.080 0.241 

log fe tot 0 11 9 0.856 0 .011 0.100 -0.068 

log mn tot 0 .450 0.601 -0.1 72 0.40 1 -0.038 

log no23 0 .243 -0.071 -0 .230 -0 .185 0.738 

fog lss -0 133 0.548 0.148 -0 .097 0.511 

The sel ted variabl ' S '' ithin the fi rst five omponcnt · account d for a total of 72°·o of the 
variation obsen ed ·tmong sample sites '' ith re peer to the wa ter qu3lity Yariabl s con wined 
\\ ithin the \V VDEP.EP.A d<nas t (Table I I ). Param l rs such as ca lcium. ·ulfatc, and 
n agncsium, along wit h parameters that (.: haracteri zc O\ era! I ionic strength, ex1 lained 
approx imately 3 '~'o f tbc ,·ariation Jmon.::- sample sites \\'ith respect to wat r quality 

Table11: 
Variance explained by each component for the 
initial water quality PCA analysis. 

Component 

1 

2 I 

3 

4 

5 

Partial and Cumulative Variation 

% of Var iance Cumulative % 

23. 158 23.158 
-

15.364 38.522 

13.506 52.029 

10.344 I 62.373 

9.654 72.026 

Th' following ,·ariablcs were select d to be surrogates for other less hcavil) weighted 
,·anabl '.' m ca ·h compon ~n t and ,,·e-re cons quently de ~nnined important to include in 
subsequent PCA ana lys 'S: 

l . total magncsi um 
1 total iron 
J pl-I 
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4. fecal coli -onm 

5. di olvcd o. ·ygen 
f.. total phosphoms 
7. total susp ntled :ol ids 

We s It' ·ted TSS c\·cn tho 1gh it did not ini tia lly meet our anginal sel ction criteria_ Based on 
irs relat i' moderate \\'Ci gh t ing in two of the fjq~ components. as \\"''II as it relat i n hip to 
g ologica l and hydrolog.ical underpin11i ng- within th ~ ,,·arersheds, we bel ie\' d this to be an 
imponant \ ariab e that may inllu ' nee macroin, ·ertebrate communities. 

The SC'\'Cil select cl water quali ty , ·ariabks '-''ere ~ubsequently loaded into a second PCA 
model, with rh same evaluat i,·c proC' .. b mg pcdonned n the rotated component mat rix. 
The rotated compon nr matri x con' ergcl in the first t \'O compon nt . \\'i th the ti rsr component 
compris d of th ~ l g transfonncd , ·ariabks- lowl magnesium (0. 00). pH (0.692 ). and le c.:a l 
coli fonn (0.63c) In the second componcnr. rh I g transfom1ed \'ariablcs for total iron (0.69, ) 
and dissol\' ~d oxyg n (0.661) weighted the most hc:a,·tl~' · while total uspendcd solid (0.780) 
and to ta l phosph n1. (0.743) \\·ere consid red part of thc thi rd component. 

Th ' final water uali ty 'ariables that were selected to be included in the O\ era! I PCA model 
C\ a luat ing relat ionship. bet \\·ecn \\·atcr quality. habi tat, and macrom\· rtebrate van abies were: 

I. tota l magncst 11-also surrog:Hc for Ca. SO~ . pH 
2. fcc, 1 ' li fonl1S 
3 tOtal iron- al so surrogate fo r AI and "\1n 
4. dissoh 'd ox ygen- also smTogate fo r tcmp.:raturc:·. and 
5. towl st spcnded so lids also surr(lg<.lt · f r TP 

4.1.2 Principal Component Analysis-Physical Habitat 

T 1c iterat ive PCA proc ~ss dL'~c ri bed abo\·c \\·as also 1 rfom1cd u.sing the indcpcndL:nt phy J<.:al 
habi tat stressor variables. The initwl PCA model using physical habitat characteri ttcs extracted 
four components. with the li rst component being compri cd ot' scdim nt deposi tion (0.X3-). 
embedded css (0.735). 1iftle im10sit'\' (0.67:- ). and cr ifaunal ub Irate (0.643 , al l of which 
ex mplify s 1bstrate quality in these \\ ata sheds. The scc~)nd component incluu .d unclistur cd 
,·egetation (0.,'551. bank , ·cgetation 10.833). and channel , ltl'ration (0 .75: ). all of which arc 
charack'risti · of ri parian hahi taL Th third omponent included the arcsine- ·quare root 
transfonnation for p rcem tines (0.950). percent sand <0., 4.:J. ), and per cnt silt (0 .67Z ). wh1 h 
charact riz subst ralc comp iLion . The founh omp nent onl_ mcluc.led ch:mncl tlow, which 
had a weight ing coefficient ofO . ~ I 0. Th~: tour components ~ccounted for a total of66°·o of t he 
\ ariat1on ob-er:cd among ~ample> si t 'S wtth rc~p ~ct ro physi al h3bitat ClliH.litions. The first 
component account ed for appr \ imatc y 20° o ofth' ,·ariation in phy·sic, I habiwt ob ·c-rYed 

among sample site ·. 
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From our mitia l analysi · . \\~ 'sc i ct d the fo llo\\·ing physi .al habital , ·ari bl s to be inc luded 
in a sub ~equcn t PC · ana ly i : 

st:d imcnt deposnion 
2. undisturb d \. gcration 
.) . crccnt fines, nnd 
~. channel f1 )\\" 

The second ph ysi cal habira1 PCA exnact 'd two compon 'nts ' ith sediment deposition (0.795) 
and percent fi ne. ( -0. 769) weighted hca,·ily and tn opposi te directions ·n the fir. 1 componenL 
even though they Clrc not strongly corr latcd (Spearman. -OJ 76). Chann I llo,\· 0.909 
weighted ht·aYily in the ccond c mponcnt. All three variabl s \\' ' r ~ele ted rob mcluded 
in lhe O\Crall PCA model e\·aluating rehtionships b el \\ . ~n \\ ater quality. habiwt. and 
macn in\ encbrate \·ariabks. 

4.1.3 Principal Component Analysis-Macroinvertebrates 

The init ialmacroim·c ~.:: bra tc PCA model resulted in r· ur c mponents b 'ing xtractcd 
(Tab! 12). \\·ith he first omponcnt comprised of the arcsine-square root transformation. for 
the pcrcem EPT \ ' < -iabk and its dcri,·atiws. along wi h perccm Eplwneroptera and its 
d Ji\·ati\CS. p "l" nt Chi ronomidac. and the genera-ba .. d 1-Tilsenhoff Biotic Index (HBI ). f,-en 
though the gcncra- t as d HBl is no! ,·cry infonnativ from the standpoinr of identitYing key 
macr in, ·cnebrate response ,·ariables. it is in to m1atiYc from a community h ' alth perspective. 
The second c mponent wetghtcd the genera-based metrics for total taxa. clinger taxa . EPT la. ·a 

and it s dcri \ atin~s Ephcmeroptera and Trichoptera iaxn . as ,,·el l as intokrant taxa and arcsine
square root transfonned percent dominant ) taxa (negatin: weighting). Th thtrd cornponem 
\\·as comprised of the arc inc-square root 1ransfom1 'd percent Trichopt t.:: ra. perc nt 

1-lydropsyche. and th' genera-based Trichoptcra taxa. all of which characterize the addi tl y 
a sembl gc. he founh componen t only includ d the log transfonned macr im'Cr1cbrate 
density n riabl . Al l four mponcnts explained a total of 76°·o ofth ' \ aria tion obsen d in 
sampk sit s with r pectto the ma<:rOJO\' 'rtebratc metric ntaincd in the \'/VDEP,EPA 

dataset. Th first component. which was ma inly c-on pnscd of EPT mctrics and a Chi ronomidae 
m tri . ac ountcd for approximately 31 ° a of the \ ariation among sample si tes with respect to 
macroin,·encbrales. 
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Table 12: Rotated component matrix for selected macroinvertebrate variables. Balded and 
shaded values denote which variables are considered the most heavily weighted 
part of the component. 

Component 

Variable 1 2 
I 

3 4 

G Clinger Taxa 0.265 0.836 0.261 0 176 

G_Ephemeroptera Taxa 0.424 0.622 -0.355 0.323 

G EPT 0.502 0.819 I -0.085 0.048 

G HBI -0.722 -0.373 i 
0.053 0.359 

' 
G lntoiTaxa 0.459 0.753 -0.157 I -0.215 

G_PiecopteraTaxa 0.457 0.603 
I 

-0.316 -0.332 

G_ Tncoptera Taxa 0 165 I 0.532 I 0.649 0 .036 

G_ Tot Taxa -0007 0.922 0.006 0 015 

log_ density 0.162 0 104 0.063 0.603 

arcsin_pct chiron -0.790 0.010 -0.260 -0.122 

arcsin_pcl_ ephem 0.637 0.202 -0.383 0.471 

arcsin_pct ephembaet 0.891 0.255 -0.025 -0.200 

G_Ciinger Taxa 0 265 0.836 0.261 0.176 

G_Ephemeroptera Taxa 0.424 I 0.622 -0.355 0.323 

arcsin_pct_epi 0.906 0.145 0.226 0.070 

arcs1n_pct eptchemat 0.921 0.217 -0.044 -0.040 
-· 

arcsin_pct_ eptchematbaet 0.890 0.255 -0.025 -0.200 

arcs1n_pct_hydrosych 0.062 -0.106 0.929 0 114 

arcsin _pet_ orthoclad -0.584 -0.025 -0.263 -0 191 

arcsin pct_plecopt I 0.536 0.338 -0.334 -0.524 

arcsin _pet_ tricopt 0.140 -0.027 0.949 0.093 

arcsin pet simul -0.139 -0.019 0.054 I 0.399 

arcsin_pct_dom5 0.026 I -0.822 -0.030 0.021 

The perccn l EPT was strongly on·clated with perc nr Chironomidac (Spcannm . -0.6' ) and 
the EPT cJ · ri,·ativcs: 1hercforc. th perc ' 111 EPT \ aria k \ ·ass 'lee ted from 1he fi rst 
component. Similarly. th g ncra-based to tal taxa (total taxa} was strongly orrelated \ >. ith the 

percent dominant 5 axa (Speannan. -0.7l 9). clinger taxa (Spearman. 0.76] ). Ephcmeroptcra 
taxa( . 'peuml<ln .. 6~5 ). EPT taxa (Sp 'a rman. 0. 7.2~ ) . and imolerant tax a (Spe, rman . 0.66~ ); 
thcr fore. the total taxa metric\ ·as se lected from 1 h~ second component. Thc 1h1r I 
omponcnt \\as compris d of caddis!ly metr ic ::;: 1hus, 1hc most heavily \\'eightcd ' ariabk of 

percent T richoptera \\·as selected . Fr m our initlal macroin Trtcbratc PCA. \\ e ckc1cd the 
following \'ariabl 'S 10 be inc lud J in a subsequem PC.;\ analysis: 

I . pL'rcen! EPT 
1 genera-b< _ d 1o1al taxa 

3. r erL' nt Tri hoptera. ::md 

-L dcnsi t\' 
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The :ccond macroin,·crrcbrat PCA extra t ·d li\'O ompon~nts with th ar sine-square roN 
lransfonncd variabl s ofr crccnt Trichoptera fO .cOl) and percent EPT ((1.7,_ : ) weight ing in 
th first component and the total taxa (0.940) being heavily\\ eight ·di n the second 
component. The e two componenL explained a1 proxi mmel y 64°to of the variation observed 
am ng sample sites with respc t to rnacroinYertcbrate metncs. The percent EPT variable was 
:;e leered from the first comp< nem due to its inc I usion of both maytl i •s and stone t i s. and 
total taxa wa:;: a lso elected for inclu ·ion in the ()\' rai l PC A model e' aluatmg rdatiowhips 
bcrwee water quali ty. habita. and macroim ertebratc variables. 

4.1 .4 Principal Component Analysis-Overall 

As a r suit of the indi,·idua l PC As described nbo\·e. at tal of I 0 \'3riables ,,. rc selected for 
1 nclu~ion in the o1·cral1 PC.A. to c,·alua t ~ th e r ' lati,· importance of key ,,·atcr qual'ty (5) . 

phy ical habitat(: ), and macroin,·cnebraro (2) \ ariabl s in charactc ri1.ing .sample sit e~ 11-ith 
n::_p.:c t to the available data . The PCA extract· d four components (Table 13 ). \\ ith th tirsr 
component wcightmg the log n an. fom1 ' d total magn ' ~ JLm l with iota I taxa, and the second 
componcm ,,·cighting s di ment depos it ion and arcsin - quare root transformed percent fines 
Th· log transfonned tOtal suspended solids and tota l iron wer trongly weighted in the thi rd 
ron1ponent. Channel flow and log transfom1ed dis olvcd oxygen w~rc weigh ted heavi ly in 
the fourth componenL These four C(\lllponcnt s explai ned approximately 55'' ·o of rhc ,·ariat ion 
obs ' rYcd among s~mpling .-ites wit h respect h. th avai lable da ta ·et. 

Table 13: Rotated component matrix fo r the overall PCA includrng water quality, physical 
habitat, and macroinvertebrate variables. Balded and shaded values denote which 
variables are considered the most heavily weighted part of the component. 

Component 

Variable 1 2 3 4 

loq mq tot 0.797 -0.123 -0.063 -0.048 

log iecai 0.497 -0. 110 0.264 -0 057 

log fe tot 0.183 -0.267 0.760 0.113 

log do -0.077 0 .090 -0.181 0.752 

log _tss -0.059 0 096 0.820 -0 077 

Sed Dep -0.074 0.781 -0 .053 0 .072 

arcsin pet fine 0.057 -0.817 0.037 -0.040 

Chan Flow 0.0.49 0.038 0 188 0.803 

arcsin pet ept -0.492 0.4 19 -0.080 0.083 

G Tot_ Taxa -0.726 -0 .078 0.025 -0.094 

The firs t component in thL' o' enll PC.A indicat ~s that tota l macr01m ertebrat ~ taxa is moving 
in the uppo-ite direction of major ions such as magnesium. indica ting a strong rei tionship 
between the resp nsc of the rnacroin\'ert ~bratc community and ioni c chem istry. In the init ial 
water quali y PCA. total mag.ncs1um \\'a s.: l t ·d as a surrogate for ulfatc. cal ·ium. and pH. 
which may a ) ~ be important factors to con::.tder r gardi ng b1 olog.ic I response. The se ond 
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component ind icates th at substra te charac teristics also are an important fac tor'' hen tr):ing to 
explai n the vari at io n ob en · d among sample s ites in Central Appalachi an streams. Las tly. 
total susp ndcd solids. rota! iron . channel tlo,,·. and di .. soh ed oxygen also appear to be 
importan t factors to consid r \\'hen eYaluat ing these stream ' ite condition . \ 1ota ly. the 
pcrc'nt EPT metric did not weight hea' ily in any of the compone1w . although its coefficients 
fo r both the fir t and ,c nd component indicate this metric may be weakly re lated to iomc 

chemistry and substrate conditi ons. 

The key', riJblc iclen ti fi ed in the PCA analys s were retai ned and placed Jnto a matrix tor 
furthe r eva lua tion 'vith r suits from th e A 11 Possible Regressions and Chi-square Automat ic 
Tnt ract io n Detect ion. This mat ri.x \\'i ll be used to refi ne the key va riabt ~s for inclusion in a 
three dim nsional model to e\'aluatc the non-linear relationsh ip between wat r qua lity. 
physica l habitat. an d ma cro in,·ertebra!t' met ric s. 

4.2 All Possible Regressions 

All Poss ible Rt'gres~ion " (APR) is anoih -r iterati,·e method that mb ines one dep ndent 
rcsp( nsc Yariable '' nh ma n. indep ndent st ressor ,·ariabks, us ing all po .:i bl ombinat ion, 
of th e strc(,_ or variable . to maximize the ' aria nee explained in the r- pon:e ,·ar iablc . is 
data mm ing approach ident iti es the be 1 single' ariallc or subset f yariables that explains the 
mos vari ation obsen ed in the bi logical response ' ariable . For this analysis, the total taxa 
and pacl'nt EPT , ·ariables ,,. res lecteu as th e biological response vanZ~bles . as id ntified in 
the PCA analysis. A II of the- independent st ressor , ·ar iab les iden ti fied in Tab le 9 w ·rc i111t iall y 
in lucted 1n each t)f th \Vat r quality and physica i habitat APR models. S1mi ar to the PC A 
approach , th water quali ty va1i ablcs and physical habiw.t \·ariablcs were fi rst ana lyzed 
indc p ' ndcntly then combined in an O\'erall APR mod I for each bio logi cal response \·ariabl ' . 
The R-squared (R~) and nJO t m 'an ·quare error for eac h APR model were rc v i ' 'vcd to idcm i( 
a model wit h the la rg ' st R2 and ·m Jk -t error tcnn . \\ hilc minimizi ng the ,·ariable counl 
(figure I~ ) . The goa l of APR analy ·is is to ident if:. th~ smallest sub .. d of , ariab les that 
' X plains most of the va riati on. rather than to pro\·ide a predictive equati on for the sub ·et o f 
\·ari ablcs. 
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Figure 13: Example of an APR model that max imizes the R-squared and minimizes the root 
mean square term when four independent stressor variables are selected (red 
circles) . An APR model with 5 or more variables would not substantially increase 
the R-squared value or substantially minimize the root mean square term. 

\\'hen the total taxa metric wa regres ~ed wttll th wm.:.-r qual it_ variable , the best tit APR 
model v:as based on three variables that includ -,d log transfom1 d alkalinity. ulfaP, and total 
aluminum. Howev ' r. these t 1r e variables only explained approximar 1; 1 7 ~-o of the total 
variation observ d in total taxa. The ma:-,: imum amount of variation explained by any of the 
models was only 19%. The b st fit physical habi tat-based total taxa APR w ighted four 
va r iab le~: bank stabilization. und isht rbed veg tation, chann I alterat ion. and .... mb ddedness, 
al though the maximized R2 was C\'en lowe· ar 9~o . 
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Th~ six variab les id nti tl d , s comribut ing to th ~best ti t APR model · lo r macroinvertcbrate 
total taxa \\ rc combin d for an overall APR analysis. The be t fi t mod"l using both water 
qua li ty and pby. ic al habitat ,·aria les weigh ted three ,·ariab es: undis turbed ' 'cgeration. 
channel alt ration. and log tran fonned u ll~1 tt.:, and accounted fo r approximatel y 2 I% of be 
\ ariat ion obsen ·ed in t tal taxa. 

The APR analysis of the transformed per ~nt EPT with \ 'atcr quali ty vari bles rc-ulted in a 
best fit mode l oma ining J]\' ' ,·ari bl s: f'cal colifom1, total aluminum. total calcium, 
chlonde, and total manganese. and accounted for appr ximat 'ly 24°o of th \'aria tion 
obscn ed i 1 the per ent EPT. The max imum amount o variati on that cou ld b expla ined 
LL ing all \\'31cr qual ity ' ariablcs \\·as 27°~). The physical habitat APR rc ulted in a best fi t 
model that tnc luded undi mrbed \ eg't, rion. embeddedncss. epi faunal substrate, and pcrce!ll 
fi nes, whi 'h e>-.platned l6° o of the variat ion in the pcrcen F:PT metric. When hese wate r 
quality and habit,.! Yari<tbks were combine in an OYerall APR analysi s. the best li t model 
inc udcd fi \'e \ ariablcs: epifaunal substrate. log transfonned fecal colifonm. total aluminum. 
chlorid~. a 1d otal mangam:--c. This model accounted f r 28°'o of the variation obscn ed 111 the 
percent EPT ·ariabl -. 

4.3 Chi-square Automatic Interaction Detection 

Chi-square Automatic Interaction Dd ' ction ((' IIA I D) is a non parametric xrluratory model 
u- d to qJuat -:: contingent re ationships beh\·e n ad ' P :ndcnt , ·ariabl and a st:ries o · 
indcpct d nt stressor \"ariablcs. in ' iud ing non-line, r r btionships (Paulson t al. 200 l ). CHAID 
selects a sub.-ct of stressor 'ariablcs that best predict· the cpendent variable. and presents the e 
variables in a decision tree. The de t ·ion tre\C' stans with the dependent ,·an ablc and 
progressive y spl tts into smaller bran hes (no e ) based on groupings of the tr sor Yariablcs 
that best predict the d 1 L'ndc-nt \ ariablc. CHAID i, a quential lining algorithm similar to a 
forward · t pwise modeL although the decision to split or combmc independent ,·ari oblcs is 
d ~pendent or contingent upon carl i ' r effect :> , rath\C' r than simultaneously as in regression 
anal ysis. Bo I the depend nt and ind 1 cndcnt ,·ariabks \\'ere raw m11ransfom1ed values treat d 

int n a I sen k '" ariables. rather than nominal or ord inal Yariables. 

SimJiar to the PCA and APR analyse · . an iterati\ e procss \\'a · u-ed TO c\'aluatc both \\·ater 
JUa!Jty and 1 h_ si al habi tat ,·anablcs independently. an I then · lect a subset of ' ariables 
from ·a h <1 nalysi t be combin d in a fi nal dcctsion tre" lor each dependent variable. 
lndi' idual Cl-f.-\ ID models \\ ere de' lope for tota l a.\ a and percent EPT, which inclucl d all 
of th ' Mllcr quality or physical habitat parameters listed in Table 9. Tins. fom separa te 
CHA.ID dccis10n t ·ces \WC' created: [\l;o for total ta. a (\\'ater uali ry and phrical habi tat tr · ) 
and two r r percent EPT (war ' r qu- lit y and physical habitat tre ). Each d , is ion tree was 
c\ aluat d and the most important independent strc:,;sor \ ariablcs were sel .:cted from each 
analysis Table> I .:I) . The independent trcssor \ ariablcs listed tor ·a h dcp 'ndem \'ariablc 
\\ cr included in combineJ CHAJD 1111.. d I ton aluatc the rc- lation:;hips bet\\ een both type 
of :; tr's~or \ ariablcs and the biological response' ariable 
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Table 14 : 
Selected water quality and physical 
habitat variables for each dependent 
variable based on CHAID analyses . 

Water Quality 

Genera-based Total Ta)(a 

Sulfate 

Total magnesium 

Dissolved oxygen 

Tempera ture 

pH 

Percent EPT 

Fecal co!iforms 

Total manganese 

pH 

Dissolved oxygen 

I Physical Habitat 

Channel alterat1on 

Embeddedness 

Channel flow 

I Percent fines 

Undisturbed vegetation 

Epifaunal substrate 

; Sed1menl deposition 

Epifaunal substrate 

Channel a Iteration 

Percent fi nes 

Bank Vegetaiion 

Riffle sinuos1ty 

\:VI 'n c,·aluating a CHAID de ision trc . the fi rst 'ariabk after the depend nt response 
' ariable is constdercd th ~ most import<l nt str ssor in th' tre ( Figur ' 1.., ). The Cl-L I D 

J eci ion rre ~ presented in Figl r~ 14 ts the cot 1bmed \\ ater quali ty ph) sic I babllat CHAID 
model ·or percen t EPT. In th i .~ modeL cptfaunal substrate i · the mosr imp rt nt stressor 
' ariablc (p:n nt ode 0) for percent EPT. The bo:>.. at each node how · the mean per 111 EPT 
' a lue. the ' tandan.J devia ti on i(l r percent EPT. tl1' number and perccmagc 1f :>it ' .. vith 
epifaunal -ub: rratc ,·alue- in the isted range, and the pr dieted per l'nt EPT at such -ample 

sit , .. Th ' nod that branch fi·om parent :-Jodl' 0 (child nodes). li 1 rang 's of epi fauna l 

sub. trate value:; (in brad : ts ). su 'h that l'ode i CI resents ample sites that scored k ' s than or 
equal to 9.0 tor epi faunal ~ubstra tc . . As e ifaunal sub ·trate scores inc re e (range from 0 tll 

20 ). th ' mean paccnt EPT value genera lly tncrea-es \\"lth each nod . Th is rcspons 111 per nt 

EPT i o be cxpcc d. becau. c a cpil~tuna l . ub: t ra tc ·alu s mcrease. th ~ qua ity o l' th 
habitat mc<lsurc tran .~ i ti o n s from poor to op11 nal ondit ions. Sample sit s that scored 
relati\·ely high in thi metnc pres nt a wtde ,·ari ' t)i of namral strucrures in the stream. 

including L11len trees. larg · rocks. and cobble. all of\\ hi -h cre:1 te a more complex habi tat for 

aquatic It~ I Barbour et al. 19 9 ). 

Gl:l Con,.Ji tam;c Inc· 
Fcolog· ;·a] D "'ton 

~ ..~ 

F111al r.:-.: llJitO I R ' I It' \\ : Ft IJ -bJ'-CJ .-\qu:.tl". 



<• g 0 (~ 0 W OJ, ( ml.tStnp> 

'--~ ~ .. ) .-a2 

Mfl::t" 4~ 43:::t 
S loJ Clv ¥ 2:Z Q 1"3 

2~ I 
I ~ .• ,J ·ot· " 

137 
114 t'i'l 

to<J 34 67~ ~ 433 

tlOO , 11 OJ 

I.Jodt 3 

f' d_f;PT 

~l odt 0 

M .. o 401 SOB 
St c:! DfW 24 75Q 
n 2·162 
~ 100 0 
P •~d• c ttd «1 8~8 

I L:: 
E P1 f A.UtW L 

4<' r r v•I•Jt• O 000, 1• 41 3 70 . 

011 •6 , dr2•2 1 

(1 1 0. 13 0J 

·-·· ... 1. . ...... . . 
No d'~ ,J 

MtJI'I 40 5110 "'·' t .l l"' •17 344 
S id Du 
n 
... 
P••.J•c l• ·J 

23 :<!(16 
1M 

Si d OC! u 24 384 
n 41 D 
,. 1\1, 1 
P ted•c l,.d 47 J.Q.::I 

I --- L 
'• o.at e o1•1o1m~ 

So~<IJ P 0/~ l u &•O 000 f • 10 20~. 

~ r 1 • 1. dr.2• 4JB 

I 
I 

<•QQO u 
__ j _ 

) ggo o. " m l!:!lnl) ' 

N od 

lr/1'111,! 11 ~0.400 

S1.d f>e1r 24 Q{i3 

"' Pnd~o1td 

pH 

304 

AdJ P-11Jdv•• O 01 0 , S:• O.Q?-:. , 

d11 e1 , dfZn302 

Nod• Q 

M<! .ut 38 !iSO 
Sid 0 itV 2:3 271 
n 106 
II. 40 

3a sao 

•• 7 . 7~00000000 • 7 .7~00DOOOOO 

Hod• 15 Nod• I() 

M~d ll 64 001 Meo~n 46 364 M~ ·' '' 

( 13 0 , l!o Ol 
I 

NotJ'f {i 
M o•n 61 3 12 
Std D• • 2'1.209 

~ 
... 22.11 
P re dl c t• d 5 1 3 12 

I 1=. 
1e() J I c olitoJmS 

'\dJ P v• luo-0 ODD. 1• 44 CM. 
dt1• I , df'2JI4QO 

I 

<- 17 3 0 . -c. mll'tll'l ~ " .. l73 0 

l 
Nod• 10 

,, •• l'l 57 5e2 
Std 0•• 22 173 
n 27•1 

"' 12 7 
r , • d•ot ~<t 

9ANK \/EO 
A.dl P-v.llu•• O 007 , r•11 572 , 

d11~ I. dt2•272 

I 
l 

..,. 14 D ) 1 '1 0 

U oda 11 

M• • ~"~ 

S i d [)~> w 

n 

"' P rt: d •d• d 

43 <l6B 
24"i3( 

IB 
tO I 
43 459 

t~o dt 17 Uod e 19 

530 16 M'I! Afl 62 fJZ7 
Std De\r' 2 4 010 Sid D•v 23 278 $ 1 ~ D•• Z1 777 Sh.l Dfl "" 71 77.7 

" 170 " 128 n 1 ~4 ,, \ 20 
% 9 2 ... 511 "A 72 ... ~0 

P rf: d • C: t ~d M otll P u!: d •ot t 0 '16 364 r· ·~d • ..::: t~d 153 01~ Prtl!j l c l 'td 02 627 

I 
<• oe.o 

I 
t~Qih 12 

Mun M4<SI 
S t rl 1)6\1 2 0 041 

202 
~ Q,<l 
f"r ~d l r- t .. cl 0 4 4'5 1 

( Its 0 . 17 OJ 

Nod• ~ 

M >!..a n G7 107 
S td DriP! 22.:136 
0 <lQ4 
... 230 
Pr•d•c ty..J ~., 107 

te o .a t tl) l/lc. rms 
dJ P·'ll.llue•O 000, F.,23 787. 

d11•2. df2• 401 

I 

) 17.D 

I 
Noll• 7 

Me,, n 02 .3Q8 
Sto De" 2D.888 
n :z-10 

"' 118 
P r•d rc 1ed 0 2 308 

ego o. 4a0 01, <m•#•l'l g > ~ ~o o 

Nw~u f 3 

Me.sn 54.006 
Sid lhv 2 I.Q36 

1138 .,. 

Ho ..t • 14 

M\!tJ/'1 49: 00'2 

Figure 14: The combined water quality and physical habitat CHAID tree for percent EPT. 

(11·1 t un>.ullalll'. 1nc. 

h;l)1o~;H.:a 1 Dtv1>w11 

'i5 Sc·piL:IIlht:r 211 I() 

Fi11:tl Tccl lrt lc :tl Rl·vtcll . A F tl k !-h ;"l'd Aq11.t l 1~ I 1 l ·t~ lk nl'lullark J(11 ( ·1ln d u L'II''t ly 



Based on th • nformation provided within odes 1-3. approxnnately 25° o o f the sample s ite 
arc c tegoriz d as ha,·ing marginal to plor epifaunal substrate habitat (i .e .. scored les than 
II ): thus, rh habitat i le ·s than desirable for bent hi in\'ci1ebrat ~ s. specially EPT taxa. 

The second most imponant \ariable in the per nt EPT CHAID nalysi is r cal colifonns. 
"'h i h branch from thJee of the epifaunal sut stratc nodes. At si tes that scored greater than I I 
fo re ifaunal sub ·tratc (i . .. subopt imal to optimal ) , ~ cal co lifonn is an impor1ant econdary 
measure that intlucnc s the percent EPT metric. Sit s that corecll l- 1"' for epifaunal Stlbst ra te 
(Node 4) and exhibited feca l colifonnlevc ls I . s tha n or equal to 999 cfu/ml also exhibited a 
greater per nt EPT , ·alu (50 4°,o) a compared to sites wi th fecal col iforms greater than 
999 cfwml (3 .6°-o). This rclat iorLhip is onsistent among all of the sample itcs. su h that 
grea ter I \ cls of fecal coli fonns result in a lo\\·er percent EPT \'alue. This relat ionship uggcsrs 
thai other anthropogcni di · tu r )anccs may be affecting the EPT taxa . Additional factors that 
int1uence per cnt EPT Cl-lA ID ana l y · i~ arc pH and bank ,·eg ta ion. which branch out from two 
or the f ' ca l ct>!Jfonn nodes. These tactors appear to influence i.Jl,·ert brare communities in 
streams tint scored 11- 15 for cpi faunal substrate (i.e .. sub ptimal range) and com<:.~ incd rela ti\'c 
10\-v fecal col iloml levels. 

The 'ombi ned \ ·ar ·r quality 'physical habitat CHAID m d for tota l ta:-.a bowed tha t sulfa te 
concentration was the most important tressor \'ariablc (Figure 1 '). T c model disti nguished 
sc,·en chid n des for sulfate concentrations, \Yirh the mean total taxa ranging frm 1 

approxi mately 21 taxa for nodes that exhibited u l t~1tc concent rat ions greater than .-04 11g1 L 
to 31 taxa for nodes that exhibited concentrat ions lcs than 9.8 111g 1 L. llowen·r. rhes ·e, en 
nodes essentiall y represent a break poi nt b 11\'een sample si1cs tha t xhibit ulfate 
concentrations l~ss than 61 mg L or gr atcr 1han 6 ! mg ,L (1. c .. between nodes 4 and 5). 

In gl'n ·ra l. the m an total taxa ranged from 26 to 3 I taxa for nodes thar exhibi ted sulfate 
concentrations less than 61 mg / L. Thi s range in sulfate concentrations Is ,·cry similar to that 
vbsem:::d lor Level I Reference site:, whi h ranged fron th detect ion limit to 65 mg.: L. For 
the nod.:-s rcprcsenti 1g sui fa te concentrat ions greater than 61 mg.' L the mean total ax a rang d 
fr )111 21 to 23 taxa, Wht lc 111 an total taxa ' aries by approxi mat ly I 0 taxa across the ful l 
range or ' one ntrarion , h, \'ariabJ lity in ml'an total taxa lo r nod s represent ing 
con · mrations greater than 6 1 mg. L is considerably k ss 

\:otably. CHA lD anal) sis exc ludes :my missing dependent \·ariable data. but includes all 
independent data . e\'Cll i f there is a miss ing \, luc f r one of thc- independent vanables. For 
example. there arc 2,1 52 valid total taxa ,·a lucs: ho\\'e\'er, ther ar ~ only 1."'70 , ·alid sulfa te 
\·a lues. C ll :\ 10 analy:; is cons1dcrs the l tal taxa infom1ati n for th 7, 2 sa11pl ~ s With 

missmg sul fa te da ta. and treats hem as a scpara t prcdlc or category. The separate pr~dicwr 

category is compared to the ex isting nodes and merged with the node that i .~ the most sim ilar 
<den ted by m is~mg> ) . For ·xample. the samples with mi sing sulfate ,·alu ·s \\ ere 
c ... mbined \\ ith "l ode 4. becaus · the mean total taxa \ a lues were the most . imilar. 
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Sec nd, rv str ssor ,·ari ables for the combined total taxa model include to1a l maQ:ncsium and 
J ~ 

channel alteration. These two variabks arc important Yariabl s to consider \~· hen sulfate 
concentrations are gcn ra ll y lc .. s than 61 mg/L For sampl sites characterized by !'-:ode 4. 
channel alteration i imponanr to con ider because th is metric pro\ ides in !om1ation regarding 
large-scale chan ges 111 the shap of the channel. such as channelizat ion or bank stabilization 
u ·· ing ri p-rap (Banour ct al. 1999 ). Channel altera tion ,·alue~ les than or equal to l 0 
(Figt rc 15. !\ode I 0) represent poor tom, rginal conditions for thi s metric. wher as values 
grea ter than 16 rcpre ent optimal condi tions for thi - metric. The total ra:-;a metric r sponds 
predictably to cham1e l alteration . such tha t poor to marginal ondi tions result in f·~wer tota l 
taxa when compared to optimal condit10ns . Other fa ctors that mfluence tota l taxa arc 
cmbeddc-dne-: and epifaunal substrate conditions. Both of these \·anable charactc?rizc the 
a' ailabk sub. tratc condit10ns. a crit ica l onsidcration for benthic invertebrate 

4.4 Summary of PCA, APR, and CHAID Analyses 

Our ana lyses indi ate that a single composite aramctcr. like conducti,·i t ',is not the most 
appropriate parameter \\·hen tr:--,. ing to explain the· \·ariation observed among the Central 
Appa ach ian macromYcnebratc communit ies\\ ith respect to water quali ty and physical 
1ahitat. Rather, some combina1io 1 of ionic c mpo iti n. substrate. and channel f aturcs may 
be the most appropriate stre sor ,·ariables to consicl ~r. 

The-' na ly sa! o mdicfl tt tha r tota l ta;..C:J and percent FPT abundance arc lh t' key response 
, ·arL blc to ·onsidcr when C\'alua t. ing fa ctors hat shape the macroin ·crtcbrat communit y, as 
oppo.;ed to a singular focus on Ephcm~'ropt ra. 

Addnionall y. total -u pendcd solids, di ·sol ·cd oxygen. and feca l colifonns appear to be key 

\'ariablcs to con~idcr when e\·al uaring hesc tream sites. as they arc strong ind i a tors f other 
anthropogenic disturbanc s in the watersheds. 

Dcspttc EPA· _ UJHk rlying assumption that comluc ti,·it. is the key driver i structuring. 
macroinwrtt-bratc communny composi ion in the Central Appalachian streams. our analyses 
mdicate that it i more appropriate to ' aluat ..: mul t'ple possible st ·-s,ors .. inc! ding the 
s cci fi c ions that comprise the 111casure of sp'citlc conductance 1Table 15). Furrhcnnor . it is 
also imp rtant to on icier subs rate ·baract ~nsti cs and habitat di -rurbance when C\·aluating 
macroim·crtebrat n:-sp nse . 

GE l Con>.J it,mts. ln-: 
Eco !Of'll'~tl Dl\ tslon 



o:"' QS 

It~ I 

loA a;, ., 

9.d 0-N 

"' Pro,:llctt.!d 

: J1 319 
Bho6 

l:t; 

0::1 
;)t :pa 

19Il 1~ ::] I 15 2 , ;l1.D) 

~-... ~o&J 

l.~Q;I .. 28 5 19 i..AG:~ "' 'lJ lS I 
Sld o ..... 6.1>91 S\.d, Oc:'<t , ~ .'l.o.S 

" 1:13 ' 1111 
~. 

t·tOd~ 

e.s 
28.S10 

.. 1? 8 
~.,.jbo;j -;(7 lS I 

\d..;III'IUI!O"C')Io~rn 
A~ P • ..-";;~h--.- o.ros r- l:l ... 

d , .. 1. d'2-27• 

I 
I 
~ 

<• 5.:<13 

I 
> 5~- " ., ... .,,~ 

I 
~-~ 

I.Am"! ~ .»S 
s..d [I~ S/:ti1 
•r \St 
'>. 7 0 
(lo,~lc\..:d L\!):t:J5 

"•dd 

"""" Sid o .. 

I
;, 
O'<KJ!a,Q-j 

:;:; 800 
<,; :J:lQ 

125 
S ll 
2S~ 

•- 10.0 

I 
~~.,.,.. 1('1 

"""" 'V ... ~ 
"iiid 001o C !l,_, 

' t2 1 
% S ll 
Ooy;l~ ;a,,., 

.. 100 

I 
~odo 13 

" ''" 9.d.OIN, 

" .... 
P "fttk1""'1 

2< Ot7 
e.1 

'"' 6.:l 
:\o..017 

....... , 

G_T<J._i.,.,. 

~ 0<1> 0 

1..401=1"1 2S :HJ 
Sltt O<N 6.11<0 
'1 2 152 
~ 100.0 
P-..,!b«l :I;S,m 

~----r.:: 
\,oJ,~_q 

,,,_ ~-va l..rO.COO. r - .. 7 77,. 
d'I-C <l"l- 1 1-'S 

CZID B\.0]: o"' ft> loq> 

'-lo:ic-4 

\;4Q;a., 2:5.6&1 
ao o...- 6 ?\lS 

1CISo 
~-
p_,~ 

C >l! \11 -~<T 
1\<1 . o .,.,,..,.N:rn: r- ZOJmo 

,,, .. 2 ~1QS 1 

i\0.0 1~ .0} 

I 
~ode 11 

I.Aw ., 25 :.«! 
Sl!J (l.., GS11 

' m 
"" zu; 
"'"""""d~:tod 2S .207 

I 1=. 
(U BI:O OCO~ [S'S 

A<\ . •-= 1...-0.COO r-a:m 
d t · 1 4'2· 'IUJ 

I 
(IOU t• OJ 

\A_., lS .IJt 
S.d. o... 6.SOO 

... 
•...tlo.od 

•" 

7:1• 

/'4 . o . .,41...:r-0.00t. r . Ul .SS.. 
,,.. , " -;,-'ln 

I 

•. L"' ,102 

1ell>. i:rr.QJ 

~ado ~ 

... ... , Zl"'T> 
SW, O(.-w 5 7U2 

" V • 
% 1: 7 
0-.db,od Zl-'3> 

). l• f.l 

I 
~.,~ IS 

U~'l 'Zl ,t.ol.dl 
sa.d [I~' 7 1-:t9 

' l:N 
~ o.s 
POQ:jbAJd Z'f 1 .W 

·~ .oo 10 "'1~ 19 

:2l!. N1 ..... , 2:) .671 
~.; o .... 7 (1~ Sld o ... SSl& 

" IZ!l ' l .oQ .. S .9 .. u 
Pp!Qj~_j ;sl7'/1 "-'- Zl D l 

(2'JT.D !noD] .. m...o 

~-e Nt$ 7 

"""' Z) AFJ I.( cu .. 
Sl.d Qq..· e S1J Sid. Ow. 

' 1:17 " % 6 ~ ~ ...... ""-' 'V""" "·Old~ 

> 16 0 . C"'ft h. ~ l? 

l 
t-.lt'ldl:-1"2. 

u .. " -n~ 
SOd o.~ 

... 
O.,.jboj 

[PirA~J14Al. 
A<\ ...... ,..,..o003 r- ll.m . 

<ft• l en- ::m 

...... , 
Sld. Ow . 

179 
~ a 
.......... :Jl251 

... 
Pr.gdboj 

~ .111'1 

6.!I'JO 
137 

•• 
"20 7S'l 

7~ 

Figure 15: The combined water quali ty and physical habitat CHAID tree for totalta )(a . 
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Table 15: List of independent stressor variables considered important in the data reduction 
approach when evaluating stream sites and the two dependent response var iables 
(genera-based total taxa and percent EPT). 

Principal Component 

! 
Chi-square Automatic 

Analysis All Possible Regressions Interaction Detection 

Genera-based Total Taxa 

T olal magnes1um Undisturbed vegetation 
I 
1 Sulfate 

Percent fines Channel alteration j C_t1_annei alteration 

Sulfate ! Total magnesium 

I Embeddedness 

' Epifaunal subsirale 

Percent EPT 

Percent fines Undisturbed vegetation 1 Epifaunal substrate 

Total magnesium Epifaunal substrate I Fecal colifonms 

Total suspended sol1ds I Fecal coliforms I Bank vegetation 

Chlonde . pH 

Total manganese I 

The i5t )( mdc..: pcnd nt ~trcssor variables reprcsenrs !he most importan t \ <Iri blcs and th tr 
rela tJ,·e ran -ing of importance fo r ' a h analysis. For example, the PCA moJel that 
considcr 'd perc nt EPT along wi th the key water qua lity and phy ical habitat variables 
rc\ ealed that percent fin ~s and tota l magnesiu m weighted hea\'i ly in the first component and 

in the opposite J ircction of percent EPT. The total suspended solids weighted heavil y in the 

sc nd c mpon~nt. Thus. rhcse three ' aria bit:'_ are considcr ' d important L1ctors that intlucncc 

th-: per ent EPT mc.?t r i '. Simi l ar~..- . for the total t.1xa . PR mo lei. thr e important factors. 
including undi turbcd \Cgctation. cluu nel alterat ion. and ulfatc. were · cqucnria ll y '' eightc 

into the APR mode.? I. indicatin~ hat o f the th ree \'an, bl s. undi turbetl wgetation explained 
the most\ ariation in the rnodcl. 

The li ·t of independent stressor ' ariablcs \\"Cre rc\ icwcd for their commonali ty among 
analyses. as \\T il as rh ' ir rela ti \ c infl uence on each dependent respons ~ 'ariabk. The 
\ ariabl ~s 'we then ranked to determine rho.? most in tll entia! srn:ssor ,. riablc·· for each 

biologrca l response.? \ ariabk (Table 16). For example. based on our d:lla reduction approach. 

h<mr cl altcrat JLm and su l f~1te con cnt rat Jon , rc the t \\'O n 1St rnllucnti I \ aria bles '' ith respect 
to total t, x •. \\ h!lc ~p i faunal substrat' CO\ ' r < nd f ' cal colifonn ·onccntrauons are the 1\\ o 

most intlucnttal ' ariablcs with r~spccr to perc nt F. PT. Th " two primary ·1re ~ r \·ariables r r 
t:ach biologicJJ r ~ ponsc variable arc rdatcd to both ph, · ical habitat and w· tcr qlJal ity 

Ct1ndit1ons. alth ugh ionic ompositiL)ll appears to be more inl uential n total taxa than 

per 111 EPT. The rclati\ c.: in ! ucn 'of fe ·al co ifonns on pc..:rccnt EPT indi at'. that o ther 

ant uopogeni · disturb, nee are important factors to nsider with respect to the ben hie 
macrorm en ' I rate a~semb agcs in E 'C"•ref,_ions 69 and 70 of West Virginia. 
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Table 16: Matri'X of sorted and ranked independent stressor variables for two dependent 
response variables (genera-based total taxa and percent EPT). 

Principal Component I Chi-square Automatic 
Analysis I All Possible Regressions Interaction Detection 

Genera-based Total Taxa 

1 Channel alterat1on Channel alteration 

2 Sulfate Sulfate 

3 Total magnesium Total magnesium 

4 Undisturbed vegetation 

5 Percent fi nes 

6 Embeddedness 

7 Epifaunal substrate 

Percent EPT 

1 Epifaunal substrate Epifaunal substrate 

2 Fecal collforms Fecal coliforms 

3 Percent fines 

4 Undisturbed vegetation 

5 Total magnesium I 
6 

7 Tolal suspended solids 

8 Bank vegetation 

9 Chloride I 
10 Total manganese I 
1 ., pH 

Based on the re ults of th PCA. APR. and CHAlD analy. cs. the top two ranked str or 
' ariabk s for ca h biological r~spon-e ,·ari able were includ d in a 3-dimcnsional model 

(TabkCun·c 30 ':-l.O.O I) to c,·aluat 1e non-li near relationships. Total taxa was modeled as 
a f11nctton of chan nel al cration and sulfat e. wh ile per cnt F.PT \Vas modeled a · a fun tion of 
epifaunal sub ~tratc CO\ \ ' r and fecal colifom1s. The best tit moe! 1 for total taxa explain d 21 °1o 

or he ,·ariarion obscn ed in thi metnc. \\ hi le the model for per cnt EPT exp l a in ~d only 14%. 
While the data redu 'tion analys . pro\·idc insight in to th k 'Y , ·ariabl s that intlucncc tota 

taxa and r ercent E PT, th outcome ot" the ) - i mensiona I mode 1 ing is not st 1-pnsing. It i..: ,,·ell 
k.J1owt that multi ple physicochcmi a! and phy· ica l habitat chan ctcrist ics el ici t a vari ~ty of 

b10logical responses. thus a poorly fit model that explains liuk vmiation 111 a 'Ommuni ry 
compo ·it ion metric is not UJle\pcctcd 

Despite the pQOr 3-dimcnsional modeling out<: nK this data reduction approach indicates that 
ph:: ical habita t characteri stics sue! as channel alteration. epifaunal substrate coYer. an other 
sediment-based m tries arc important factors to consider. in additil•n to ioni compo::.ition 
(c . ~ · · :s u!J~lle :md totalm:J.gnesium). when c\·aluatmg macroimc11cbrate respo 1scs. 
Adc llonall: . the f·ca l colifom1:; \ariabk indicates that other anthropogenic di turbance: may 
pi y a key rok in EPT compo- ition of\\' est \ ' irg.inia . trcams. 
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5.0 Summary and Conclusions 

The EPA ( 20 I 0) condu tivity benchmark r~pr · sems a · ndamcntally ditTe ·cnr 3pplica ti on of 
an SSD approach than is typicall y; used ford nvation of regulatory criteria or benchmarks. In 
part icular. the propos d conducti\ ity ben hmark is based on field surveys and 'Orrelation 
b t\\ ccn the strcs.or and biological rc_ pon ··c in uncontroll ed fi eld envi ronments. \\:ith m ll tip le 
spcci s prcsenr and all pos iblc biotic (predalion: mpeti tion_i c.) and ab iot ic 
( tempcramrcitlo\\ . ca- n1et . ) interactions occurring. Th 're are . v ra l a ·pects to using a 
fi eld-based approach that may great y limi t the scientific reliabil ity of using this approach to 
s t specitic regulatory thre holds fo r a omposi tc wa t ~r quali y measurement such as 
conducti\·ity. The primary disad\ amages of using fi eld data result fr01 1 the fac t that 
expo ures arc not cont rol led. at d so the cau al na ture f lh re lationship bel\vecn conducti vity 
and the associated biologi al responses arc \·cry Ji fficu lt to 'valuate. As we J scrib m r .i 
report. EPA ·s argumt nL supp ning the mechamstic plausibil ity of co ·ucti,·ity· as the 
(' irtual ly on ly} Glus ··. of" impamnenr· ar nm con\·in ing. and so cas t onsidcrabk doubt on 
1hc O\ ' rail rel iability of the conducti \ ity b nchmark. 

Fun hcnnorc. any chemical or biological ·;ariablcs that are c rrclated wi th conduc tivity or the 
biot ic response may confounc the p e umed relationship between c ndu rivity and biological 
impairment . T( addr ss thi . EPA (2 10) conduct - a relativ ly form al. yet not onvincmg. 
an, lysis of causal m chanisms and con founding factors. EPA oncludes that although 
plausible confounding factor hke l, ex ist. their inll uencc- i not trong enough to pre\" Jll usc 
of the onducti ,·ity bench mar!.: as pres nted 111 thts documen t. The (_'\'idcnc, cited by EPA as 
supporting th causes of imp3irment re lated to condu tivity i rclati\·cly weak and 
,inconsist ' nt. Ther(' fOrL.:. it is as ~let an unan \\'er d qu '" tion as to \l·h ther or not 
con ucti \·i ty- as opposeJ t other potential ly e-..:planatory fac torS-IS in fact the best and 
mo. t rcliabk indicator of a w rse chang'S in biologica l communi tie · in this region. 

The f llowmg disc ssions summarize the major con ·[usions from a h lcmcnl of our re'v icw. 

5.1 Conflicting Stressor Response Profiles Preclude Benchmark 
Derivation 

Multiple con tl i ting strcssor-respon · profi le :Jr• ~x h ibi t ... d by the g nera u cd in EPA (_0 10) 
to d ·nn · the condt cti\'iry benchmark and. thus. do not r..:pres n l an intcmally consistent 
datas 1 from whi h to dcri\ e a regulatory ben ·hmark. Thi 5uggeT that either different 
im·.,:-ncbratc genera e\hibi t funJa mcntally differen t respon ·e to el...vated onducti\ ity. or 
!a ctors other than condu ti\·it) arc more closl" y and functionally related to the captme 
probabil ity o t' indi\·idual gcn ·ra acr ·s th.c: 1dy region . Therefore. the inclusion or all taxa 
from the ;ll, set. rcgardle::;s of their ·tr 'ssor-r:sponse profile to conducti\.'ity. is inappropriate 
fort ' dcn\'31ion of a bene 1mark ba:cd on 311 S. D approach. h1(Ced . for taxa rh, t xhibi l 
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111cr asing caprur·.:- probabilities \\'i th in reasing conducLivrty, it is pos -ibl that ' Xtirpation of 
th sc sp ies would occur at ]o,v onductivit i s. so the enchmark \\·ould clearly not be 
·'prot .ti,·e" with re~pect to the ir prcscn e in stream sit s 10 the regior. 

Therefor . we contend that th usc of an SSD of XC 95- , ·al ucs based on onllicring stressor
rC'spond pro ti le is a fun dam ntally t 3\\' d m 'thod for derivation of a r"gulatory benchmark . 

5.2 Evidence of Causation 

There- are ins 1fficient data from the scientific literatu re to suppon EPA ·: con lusion ihat 
.. conductiYit i s in the r gion of concern reach k ,· 1 that are suffic ient to cause effc t ' on 
mcam w mmuniries .. (EPA 20 10, r ~2 ) . . Al though EPA :onduct cl a relatively f nnal cau al 
analysis. the 11. eight of C\ idcnce -coring for each cau~al clement \va rcla ti1· ly subjccti \ e and 
open to reas nab! alterna ti , ·e interprctatt( 11 . First. although elevated conducti vi ry can clearly 
indue d\ er e e iTe ts on aquatic irn-ert bratcs. the taxonomic panem- of scnsit i1·ity are not 
ye t clearly defined. Although laboratory toxici ty data exposing 1 1aylli es to actual or 
simulated mining ertluents sugg st they 1 ay be some\vhat more sens it i\·e than the 1nost 
sensit i,·c surrogate lL'. t speci s. C dubio. effect concentrations arc highl y variable and . in 
some studies, oYer lap bet · ~en specie-. To:xi ity to H.'l1S ass Ki<H d 11 ith onductiYity al o 
,·aries strongly as a functi on of sp cifi..:: ion ·omposition and can be mi tigc ted under 
condi ti ons of I "qltcd hardness. In face cr i terir~ based n individual ions- rather than tho e 
bas d 1.m compo. it' ' ariablcs such as condu tiYity -ha,·e already been implcm nt d in oth r 
states as preferable regulatOry, pproach that est !·its the a\'a ilable ' Ci ' nt i fi e infom1ation. 

5.3 Confounding Factors Analysis 

The cont'ounding fact rs ana lysis in AJ pendi x f3 of EPA (:201 0) was clearly n tan a11empt to 
elimtnat ' true confounding Yanahles. nor wa- it an attempt to indcp nde 11 y rest the 
hypoth i.- that conducti\' ity was the est prec..l i tor ofbtologica impaim1cnt. We do not agree 
that a confounding fa ' tor analysis shou d tak ' it a: a gin'n thm thc-e are the only 
rela tionships that require e' aluat ron. Rather. \\ e contend tha t a confounding fac tor · a 1al ysis 
should also include rigorous and independent rests ofth prima _ hypothes is and tirst 
detem1inc whether c nductiYIIY is in ecd the best predictor of biologi a) impairment that 15 

cau ally related i 1 : uch a \\·<:Jy as to justll'y the proposed benchma rk ,. Juc . 

We ti.1r1hcr -ugge ·t that clcm nts ) f EPA · confoundi ng fa tor amdy ·is would bcne11 from a 
closer e\·aluation to eterminc whether any l.)fthc tol lo\\·ing factor- -auld pro, ·id nit 'mati \·e 
explanations for pat terns in macroill\ cncbratc community stn tc tur rel, tiYc to ,\·1T.\J.\ .' F 
aCI J\ JI ICS: 

• Hahitot: Thcr arc three ·lear probkms with EPA ·s, s rtion flat habitat pre:>c-n!cd 
link potential for c nfoundi ng in th ~ir de i ' at ion of the conducti,·ity benchmark 
ne ds addi tional scrutiny. Fir t. the RBP habitJt scores u, cd by EPA in their 
ana lyses ma~ .. not bet 1e most rigorous mea .. ure of habiia t qual ity. Sc ond. th.:- RBP 
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habitat scores \\ ' r ' correlated ,,·ith conductivity and the biological re pon. c (Lc., 

the HCn.:= \ alue). Third, the analy.i of potential confounding fa tor in EPA {201 0) 
tocu. ed almost xcl usi n:l :v on the rclati n hip ofEphemeroptcra to h:Jbitat metrics. 
to th exc lusion of the rt' 1 of the benthic macro in' ertcbrate community. 

• Con.fo1111ding factors analysis conducted cxclush·eh· •rith Ephemerop1em: 
RelatJonships b t\\ Ccn all poten tial strc- or (in addition to habitat) and 
Ephcmcropt 'ra were g nerally cited as reasons to reje t the str s ors as potential 
confounders in the analysi:;. that ultimatt?ly relate to the ' ntnc aquatic benthic 
commumty. There j - a cl ' ar need to in -Jude si milar analy-cs from other members 
of the entire inw n ebratc commun it_: to onclusi,cly rcject (or no1 reject) addit ional 
en\ ironm ma l factor J potcntinl confounding strcssors . 

• !J?fluence ~~fran: taro : EPA (:::0 l 0) al!ernpted to con trol for the effect o f ran:: taxa 
by including only those ta.\a tha t had been c lie ted in at least one reference ite 
and at least _ 0 general si tes . It ,,-ould ha\'C been more appropriate f r EPA 10 have 
c mtrollcd for Ihe effect o f rat-e tax a by in ' htding in I hei r SS D on ly those genera 
that had a high captur probabil! ty in the referenc sites. A plausible argument 
again. t cx cludmg rare: ta ;...a from the SSD ,,·ouiJ be that the axon i:; rare because of 
1hc tres ·or. ITo\\'cn·r. th is argument ,,- uld not be ' a lid if the taxon is namral y 

rare_ a phcnomcno 1 tha t could be analyzed using its capru rc probability in refer nee 
si tes. EPA. (20 I 0) did not sufficiently dcm tnrate that the rare taxa wcr ~ rare due 
to conducri,·Ity or any other water qual ity eff t, and not from gen ral mriry iLclf. 

5.4 Ecological Relevance of Presumed Impairment 

The ultimntc g~)a l of EP.-\ · s proposed conducti\'ity benchmark is tO detcnninc a onductiv ity 
len: I that, if not ex eed d. \\ oul· pre\· ' IH extirpation 1._)r • :o o of the aqumi c ma TOi m ert~bratc 

genera. !--IO\\ \ ~ r . it is important W l' \·aluatC the rcJcYall C of this prole ' tion goa} \\·hen the 
crit rion or benchmark is deriwd from a'· cry la rgc numb r ol' gen~ra . as is the case wi th the 
propo cd conducti\ tty benchmark. E\'C·n if one accepts the role of cotH.lucti\ ity in being 
directly ·orrelat d with an I responsible lor los, of taxa at ~Je \ ·aied conductiv it y, is thi - 9:% 
prote tion lc\·cl ecologically rc C\ ant. i.e .. do communi ti es in the pre ence of ele\ a ted 
conclu ' 11\·iry lo e imponant ~ olog.i al func tionality') 

\Ve c\·aluatcd tr nds in ma roi m·enebrate ommunity stru rure and fun tion n::lati \c to 
condl ti '. · it~· from the dat, presented in EPA (~0 1 0)_ Thcr ar fe\\ ob: crwd ch, n g ~ s in the 
prop )rtional abundance of func tional feeding groups \\ ithin the regional pool or taxa nt 
c >ndu ·ti\ it) k \'c ls bckl\\ appro.\imatcly 2.500 ~t S ·m to 5.000 11S em Thi indicates Ihat the 
f1mctional a::,pcct of the stream community may not clumgc due to conducti \ ity k,·c]s aboY 
:oo pS em smcc gcnt'ra from , II fi.tm:tional t'eeJing groups ret 1ain < 'ai labk in the regional 

taxa pool. 
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5.5 Independent Statistical Analysis 

Our ana l):ses o f the WABbase daw ct indicate tha t conducti,·ity alone is not the most 
appropri, te parameter when trying to explain the , ·ariation ob n ed among the C ntral 
Appalachian macroin, ·enebratc communit ies \\·ith respect to water qualit_ and physical 
habitat. Rather. ionic composition. substrate composit t n. and channel features may be the 
most appropria e s1ressor , ·ariablcs 10 consider. These.: analys s al. o indtcare th 1 total taxa 
and percen EPT abundance are the key response variabl s Lo consider when e\·aluaring 
factors tha t shape the macroin' nebrme communi ty . as opposed to a singular focu on 
Ephcmcroptera. Additionally. total suspended solids. dissoh·ed oxygen. :J.nd fecal colifom1. 
app ~ar to be k y ' ariables to consider when e\·alua ti ng th e -tream · itc . a_ they are -trong 

tndica10rs of other <mthropogcnic disrurbanc in the \\'alcr h d . 

5.6 Conclusions 

We conclude tha t the relation htp between · ndu tl \' tty and changes in ben thic 
ma -roin\'ert bratc ommunny sttlJcture i. nei ther trong nor reliable nough to 1.vat ·ant 
dcm·ati n of a regulatory ben hmark at this time. For the mo ·t part. th is is ben use EPA 
( ~010) did not rigonu ly or indcp~nckntly test the primary hypothesis that ele, ated ·ali nity 
(a- mea urcd by conductiYity) \vas the best prediclor of change in macroinvcrtebrat 
commun ity structure in \Vt:st Vi rgima stre3m · as~o iatcd \\'ith \1 T~·) , VF acti\'ities. Rall1cr. 
most of the analysis conducted in FPA 120 10) takes it as a gi\'Cn that cond Jcti\·ity i · the best 
predictor. Funhemwrc. insu rflcicnt laboratory st udies arc a\·ailabk to confim1 either the 
causa l m 'chanisms or conducti,·ity thr sholds that '' ould on fi rm the proposed t enchrna rk of 
300 .uS. em under th' specific ion omposition or streams in this region. For imilar reasons. 
Illinois, Indiana. anJ lo\\'a han reject d the use of TDS r condu tivit. - a · cd cri tcrin in liett 
of criteria for indi,·idual ion such a .. sulfate or ch loride . 

\1orc importantly. the u c: of an SSD of X C.~ 'alucs based on conll iCling stressor-r spon e 
profiles i: a fundamenta ly flawed 111 th d for dcm·ation of a r'gula tOJ)' benchmark. EPA 
(101 0) ontend~ that th is approach is appropriate "bccau c suffic ient and app o riatc laboratory 
data,,. r not a\ailnblc and because high quality lield data\\ re a\'ailablc to relate cc nduc j, it:· 10 
e llc"1S on aqt a tic life in ~treams and ri' CL ... We agr .c that ·uffictent and appropriate !aborawry 
daw are not a' ailabl . but a prcfcrre approach would be to generate such dctta a ~ could be us -d 
for ckrivatton ofaqumic life cri teria using standard method;; (Stephan t al. 19~5 ). Tits \\·ou u 
a,·oid the u:,.1.' or conflicting ~trc · sor-r~~pcms profiles in deri \··ng t h~ HCw bendm1ark , aluc. and 

ould als help D c nfim or refut th c:ausallmbges b tw·cn clc\ ared concentrations of 
· alinity nnd biological impainnelll to im encbrarc-. \Ve jisagr e. hO\\ e\ er. that the field data 
rigorou!)l) support the h~ potht"sis that nducti,·ity i:, the best predictor or' changes in benthic 
mac o.tnwnebra tc , mtmmit~ rru ' lure tn West \ 'irginia streams. Additional )tudy is needed ro 
confirm or refute thi~ hypothe -i::-.. both through use uf additional .-rat isti -al hypothc'>i · test ing \·ith 
the c:\i ' ling dat<bc'L and through addiuonal st tU) of\\' s1 Virgin ia streams a~socwtccl \\ ith coal 
~\!T i'v1 VF acti' itie:-. 
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Therefore, we ·r rongl y bel ie\· that it i~ inappropriat Li nd inad\ isabl to adopt a ·onducti\'lty 
benchmark tntil or unlcs _ ~uch additional study is condu·tcd 

5.7 Response to EPA Science Advisory Board Charges to 
Reviewers for the Conductivity Benchmark Report 

EPA released the following charg ::; to r.:-,· icwcrs on the SAB for thei r meeting to discuss th 
condulti vity benchmark on July 20 -.22. ~ 0 10 1 Sli mak 201 0 ). To fu n her summarize the 
review pre en red in rh i- r pon. w ' pro' ide suggcted re pan es to the '·e charge ques t1on . 

Charge Question I: The datascts used to dni' e a conducti''i ly benchmark (described in 
Scctlon 2 of thts repon) were dc\·'1 pcd primaril y by two central Appalachian sta te ~ (\\iV and 
KY). Pleas om111ent on rh adequac ;_.· of these data and the1r usc in developing a 
.:onductiYi ty benchmark. 

Response_· In rerms of daht tjualiry. 1he clwa.<.t'l is general~~ - acceprable. 
Hm,·e, ·er. i t.\ ust' to derin.' a cnnductinty benchmark is not appropriaTe. Firsr . 

mu/Jiple COJ?flicting 'lressor-r "!>PO!Ise profiles are exlubitecl hy !he genC!ro 11. ed 

in EP.~ (!0 I OJ /o deril·e !he ( onduct il'itr hell( hmark and. thus . do ! lOt P presr:nt 

an imenwllr comi ... te111 cla ios lji·m11 11 hich /o derinJ o regulatm_ · henchmark. 

.Secoml. the use olf/eld dow to lerin' a henchmark grear/1· limns the sc ientific 

reliability u_( using this approa( h to set spec{/ic rt'gulwon · thr sholds fo r a 

composite ll'afer qualm· measurt'nu!nr . uch a cunducli1 ilr. /11 addition. mosr of 

the wwlne .. concluoeci h1 · EPA take ir os a gin'nthat ·m1ducrh·it1 ' is the Lw.J·t 

predi ·;or. Our lndependem analr.ws indh.ote ;hi i 1101 the case. 

Charge Question 2: The dcri\'ati •--'n of a b nchma rk value for comluctivi ry was ad<lpted from 
EP.A. · s met hods for de ri,'ing \\·atc r quali ty crite ri a. The warcr qua lity cri 1 ri a meth odology 
reli e- on a lilb-based pro euure. whereas this report uses a field-based approach. Has th 
repon adapted the warcr qualit y criteria methodology 10 dem e a \\' ater quali ty ad\·i,ory for 
condu tl vity u.smg licld data in a way th at is ckar, transparent and reasonab le? 

R ~:,pon\e : II hile rheir document appears cleor and /rcm:iporem . 11'1! do nor 

helie\'e the 1pproach is reasonahle and does 1101 opproprime!rjollcn · 1 C/ler 

CfllalitY crireriamet/wdologr. IL i.\ simp~\' 110! approprime to use a SSD 

approach 11 ith clara represclliing co11/iicting srre sor-respu1n? JHC!/ile. ·_ .\'or 

H'ercjm·turs other thm1 conducril'itl' flt!lr or adequatl:'h· e1 ·aluared. ,111d su the 

benclmwrk "wke.\ 11 as a gin'll .. thm cvnducrivin is the /Jest or mosl appropriull? 
predictor of biological impuinncnr. 

Charge Question 3: Appcntli x A or th e r pon des ribcs the process used to l?Stabl i h a 
·ausal relationship bef:\\·een the extirpation of im·c11ebrate g ncra and Je,· Is of onducnviry_ 
1-bs 1hc report effecti ' ely made th ~ case fo r a causal re lationship bet\\ c-en ::: pe ies ~ xtirpation 

and high I '' ls of conducti\ ity du 10 su rfac e coa l mining acli\ itics'J 
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Response: Yo. rhe report lw_ not odequau:zr mode rhis ca. e. The repon did not 

aclequarely test 1he primary lnpmhe is that conducnl'in· is 1he hes1 prediclor of 
impairment. I r 71ile the cau.wl mw~·~ ·. ·i.s f ol/oH·ed a log ical proce s. 1reight of 
el'idence conclusions ll'ere sub;ect i1 ·e and alrernat it ·e co rings are .-upponable . 
..Jdditiona/laborutory studie. are also 11eeded 11'ith appropriate tes t durmions 

and . pecies to COI!firm or refi.ae ensitil i1y to conducti,·it, · o/the appropriate 
ionic campo, ilion, and under appropriare conditim1s ofhardnes ln addition . 

porellliaijor habiwt. temperature. flo>~ · and oTher abiotic. a H·e/1 as bioric. 

paramerer.\ ro be importom predictors of he>111hic wn:r1ebrare conJmltlllt.1 · 
structure are poor(r addressed. 

Charge Question~ : In usmg fi t::ld data, other vanabl s and factors haYt: ro be accounted for 
in deiCnm ning ausal re auonshtp Appendi x 8 of the rcpor1 descri cs the techn ique for 
dea ling with c nfounding fac tors. Docs the report ctlcctiwly consider other factors tha t may 
confound the relation-hip between conductiYity and ex tirpation of in ,· rtcbrat ~s? lf not. ho,,· 
can t 1e am ly is be improwd '? 

Response.· .Vo. the rr!port does not £~/lectn·e/y con. icier otherjacturs. hw 
rather take.· it as u ginm thot conductin'ty is ;he appropriate and primwy 
stre ·sor of interesT. Sec rc:porr a11d c omnu! J1/.I /J"om CQ3 fin· suggestions (or 

i 111pro 1 '('11/f.'/7/ 

Chargt: Qu estion S: Uncertainty ' a lues were analyzed ustng, a boot- trapped statisti ca l 
approach . Do s rhe SAB gr~ with the a11 roach used to e,·aluate unccrra inty in the 
bcnchmnrk ' aluc·) Jt'n t. h O\\ can the uncertamty analy· is be impro,· d? 

Re ponH' .· Jre did nor ei'O!u 1/e thi · spec!fl a/~1 ·. hut !111 general~r wemed 
reosonahlr>. al!hough th ejfe( 1 of the uncerrainn·-11 l11ch 1ras r~fien cjufte /urge 
fu r any particular genu,)- in the SSD-11 a 1101 addre 'i.w:cl in the(inal henchmark . 

.Vor H'a.\ the! i ·ue oj'conf/it ling ::, Ire. sor-re. pon e profiles addrnsi!d in their 
approuclr. 

Char ge Questio n 6: The field-bnsed method results m a benchmark Yalue th3t rhc r ·pori 
authors bcl i \'' is 'Omparablc to a chrome 'ndpoint. Does the Pan.;:ol agree that the b n hm·uk 
dcrivcd using this method proYidcs fo r c degree of prot ... cti n comparable to the chronic 
endpoint of on\ en tiona! ambiem \\·ater qualiiy criteria '? 

Re.\pomc · .\'ot uecessori(r. Tht'sf' an! 1101 real z•· directzr comparahle. except 
t/wille/d popu!otiuns char( · an! impacted hy am/ tmegra/e sur ·im!. grml'lh. 

and reprod11ctinn. Field pop11hllions a/"n a{e ' red hr and imegraz, acl!lt' 
e111./poims as 11 ·e!l. .I~ u pracl ica! llw/!er. com pan on lo chronic endpoims mar 
he mo.\ I uppmpriat ,, hill chrnnh endpoin/) ar , sri/1/argeh· organi. ·mcd 

endpnints. 11 ·herea. .. thefield dma integrate p opulation unJ cniiJmwrin · ten'n 
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ecosystem) I ~ \EI impacrs that combine a ll p o sible ·ombinotions o/ abiotic ond 

hiotic interactions. 

Charge Question 7: As dcscnbcd, the onducti \' ity benchmark is dcm·ed using central 
Appalach ian field data and has be n \ ali dar ' d wHhin Ecoregions 68. 69. and 70. ndCf\\· hat 
conditions do s the SAB be he\· this method \:-,·ould be transferable to dc\·eloping a 
condu ti Yity benchmark o r other regi ons of the Lnit~d Stat'S who~c : tr eams ha\ c a cliiTercnr 
ion ic signa Ire? 

Response: L'ntil or un!es this c.Dnducti\·itr h n 'hmark can he ·a!idated (IH" 

helie• e it Jws nor bet'nJ. it is not ar oil appropriate to onsider tran /erring this 

me1hod 10 o1her region -or e ·en apply 10 these region.<:. In porricular. mllil the 

e{fct ts oj all stre. _on. su('h os i[(ferenl ionic signature.\· and hardness and other 

pof(:mio l and like~\ · sn·es ors such os hahitaf. :empl!ra/1/re. and.flmr are beuer 

understoo 1/(JI · a 11 ·ide ra11ge vi specie . . it i. \'en· 1- remanm: fU extrapolme 1hi.s 

rtU!!hod v ( 1'- ing !h,!d correlations .for onh· conducth·itr_;i-om one regwn l u 

another region. 

Charge Question 8: Thl.:' amount an I quali ty of field d, ta a' ailabl n- ~·lln the stat "S and rh . 
fed~ral go ·crnment ha' e substanlla lly increased throughout th ·years. In addirt on . the 
computing O\\·er availabl to analysts continues to increase. GiYcn rh ~s enhancements in 
data a,·ailability and quality and computing p O\\ cr. docs the Panel feel it f'asible ;md 
ad\'i abk to apply th i fi eld-basc:d method to ther pollutants? \Vhnt i ~sm· - _h uld he 
considered \\' h L' 11 appl~: i ng the method to other pol lutants '? 

Re pom e · This IS 1101 SD mul'h a lf llt'Sfion oldara cnai!ahi!in· 1r cumpuring pm,·er. 

hut rilllu:r 11 he1her or not H '(' can rigorou h· determine 1rhether i/l(lil'idual chemicul 
s tre sors ore po1\ ·nful mul reliable enough predictors o_f biological response

separate /rom ul11he uther componen1s o(an organism'.-. elll'ironme/71- and H'hether 

thes ~ respon ·es are causal. This requir :-; raking h_1po1hese generuled/i"om Iorge 

data - rs. " datamming ... and o~jecril ·ezr It'.\ ling rhe_e hrpothe. es to ensure thi? 
pat/em.\ ore reliahle and causall_r relmed. To date. ll 'r! fum" not y et een rlii. done 
adequate~~ · for mn· stres·. or, including iron. nutriems. or conducfil·in· Su. no. thi · 
.field-hused mr!thod shoufd not be (/pplied 10 orher pollutants. j us like 11 should not ht: 

applied to conducrh ·iry. 
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EXIDBIT 6 

GEl Consultants, Inc. Ecological Div., ''Primary Technical Concerns with 
Proposed EPA Conductivity Benchmark" (undated) 

ftled with the Comments in Response and in Opposition to the 
Recommended Determination of the U.S. Environmental Protection Agency Region III 

Pursuant to Section 404(c) of the Clean Water Act 
Concerning the Spruce No. 1 ~fine, Logan County, \Vest Virginia 

Submitted by Mingo Logan Coal Company, Inc. 
November 29, 2010 



:,~ure .. hn1 a 
En •ro lcr l~ 

\'v -'IIF.r R<::sjurc~ o; 

E- lv'.lt:<~r 

Primary Technical Concerns with Proposed EPA Conductivity Benchmark 

1. Issues with conflicting stressor-response profiles and species-sensitivity methods 
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• As outlined in GEl (2010), he prime underlying principle 
governing the use of a species-sensitivtty dis ribution 
(SSD) is that all of the organisms in the distribution exhibit 
a consistent response to the stressor. 

• 

Specifically, each of the taxa should respond negatively to 
the stressor- only differing in their degree of sensitivity
as shown below (Canton et al. 2010). 
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However. as illustrated to the lett (from EPA 2010). there 
are five different ways the organisms used to derive EPA's 
benchmark respond to conduc ivity. 

:) These differences do not reflect varying levels of 
sensitivity over a consistent response profile 
rather, they are fundar entally different types of 
stressor-response profiles_ 

These five stressor-response profiles provide substantially 
d1fferent answers to the question "what conductivity 
concenlfation is necessary to provide the level of 
protectJDn used by EPA 7 

:: Decreasing (Ephemere/la): <300 ~s/cm 
:: Increasing (Hemerodromia): >300 ~s/cm 

::l Optimum (Psephenus) : >75 and <2,500 IJS/cm 
·:> Bimodal (Otplectrona). <200 and >2,000 1-JS/cm 

o No response/bimodal (Tvetenia): None needed 

• There is no way to reconcile these wtdely conflicting 
stressor-responses into a single benchmark protective of 
the entire macro1nvertebrate commu ity. 
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2. Issues with EPA's "causal analysis" 

• Although EPA conducted a relatively formal causal analysis, the wetght of evidence 
scoring for each causal element was relatively subjeclive and open to clearly 
reasonable alternative tnlerpretations. 

The taxonomic patterns of sensittvity to conductivity are not yet clearly defined. 
o Although laboratory toxtctly data exposing mayflies to actual or simulated 

mtning effluents suggest they may be somewhat sensitive. effect 
concentrations are highly vanable. 

Toxicity to ions associated with conductivity also varies strongly as a function of 
specific ion composition and can be mitigated under conditions of elevated hardness. 

3. Issues with EPA's confounding factor analysis 

2 

• EPA assumed conductivity as a "given"- the tried to see if other factors changed 
that assumption, when, in fact. a confounding factors analysis should include rigorous 
and independent tests of the primary hypothesis. In other words. EPA should first 
deter ine whether conductivity is indeed he best predictor of biological impairment 
that is causally related in such a way as to justify the proposed benchmark va lue. 

EPA's confoundtng factor analysis would benefit from a closer evaluation to 
determine whether other factors could provide alternative explanations for patterns in 
macroinvertebrate community structure relative to coal mining/valley fill activities: 

:) Habitat: There are three problems with EPA's assertion that habitat 
presented little potential for confounding 1n the1r derivation of the 
conduc ivity benchmark: 

• First. the RBP habitat scores used by EPA in their analyses may 
no be the most rigorous measure of habitat quality. 

Second, the RBP habitat scores are correlated with both 
conductivity and the biological response. 

Third. EPA's analys1s of poten1al confounding habitat factors 
focused almost exclusiiJely on the relationship of Ephemeroptera, 
to the exclusion of the rest of the benthic macroinvertebrate 
community. 

: · In fact. their confoundmg factors analysis was conducted exclusively with 
Ephemeroptera: 

Relauonsh1ps between all potential stressors (in addition to hab1tat) 
and Ephemeroptera were ge erally cited as reasons to reject the 
stressors as potential confounders in the analys1s that ultimately 
relates to the entire aquatic benthic communtty. 

• There is a clear need to include similar analyses from other 
members of the invertebrate community o conclusively reject 
additional environmental factors as paten ial confounding 
stressors. 

~ Influence of rare taxa: EPA attempted to control for the effect of rare taxa 
by includi g only those taxa that had been collected in at least one 
re erence site and at least 30 general sites. 

• It may have been more appropriate to have controlled for the 
effects of rare taxa by including in their SSD only those genera that 
had a high cap ure probability in the reference sites. 

A plausible argument against excluding rare taxa from the SSO 
wo ld be that the taxon is rare because of the stressor. However. 
his argumen· would not be valid if the taxon is naturally rare. a 
phenomenon that could be analyzed using its capture probability in 
reference sites. 
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4. Issues with ecological relevance of the proposed conductivity benchmark 

GEl evaluated trends in macroinvertebrate community structure and function relative 
to conductivity using the data presented in EPA (201 0). There are few observed 
changes in ihe proportional abundance of functional feeding groups within t e 
regional pool of taxa at conductivity levels below approximately 2.500 IJS/cm to 
5,000 j.JS/cm. 

• EPA's proposed conductiv1ty benchmark does not evaluate any other type of aquatic 
life. so levels of protection for the entire aquatic community is unknown 

Independent Statistical Evaluation 

In addition to the aforemenhoned technical concerns associated with a detailed review of EPA 
(2010). GEl conducted an independent statistical evaluation of ecological factors most closely 
associa ed with patterns in benthic macro1nvertebrate community structure using the WABbase 
dataset; i.e .. the same West V1rgmia database used to derive EPA's proposed conductivity 
benchmark (GEl 20 10). GEl's analysis 1ndicated I he followmg: 

• Conduc ivi y alone is not the most appropriate parameter when trytng to explam the 
variation observed among the Central Appalachian macroinvertebrate communities 
with respect to water q ality and physical habitat 

• Rather, a combination of 10n1c composition, substrate composition, and channel 
features appear to be more appropriate stressor variables ·o consider. 

o Total suspended solids, dissolved oxygen. and fecal coliforms appear to be 
additional variables to consider , as they are strong indicators of other 
anthropogenic disturbances in the watersheds. 

• These analyses also indicate that other metrics like total taxa and percent EPT 
abundance. may be better response variables. as opposed to a s1ngular focus on 
Ephemeroptera. 
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Recommended Determination of the U.S. Environmental Protection Agency Region ID 

Pursuant to Section 404(c) of the Clean Water Act 
Concerning the Spruce No.1 Mine, Logan County, West Virginia 

Submitted by Mingo Logan Coal Company, Inc. 
November 29, 2010 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1650 Arch Street 
Ph lladel phia, Pennsylvania 191 03-2029 

Mr. Jeffrey Parsons 
West Virginia Department ofEnvironrnental Protection 
Division of:Mining & Reclamation 
601 s'f> Street SE 
Charleston, WV 25304 

Re: WVNPDES No. WVI024540- New 
White Wme Mining Venture, LLC 
Opus Highwall Mine No. 1 
SMCRA No. 5300710 
EPA Receipt Date- September 28, 2010 

Dear Mr. Parsons: 

OCT 2 8 2010 

Pursuant to Section 402 ofthe Clean Water Act, 40 CFR § 123.44, the Memorandum of 
Agreement Regarding the Administration and Enforcement of the National Pollutant Discharge 
Elimination System (NPDES) in West Virginia (1982) (MOA), the U.S. Enviromnental Protection 
Agency (EPA) Region ill received the draft permit cited above. This action is for a new surface 
mine encompassing 21.60 acres discharging to Slaughter Creek. The Permit rationale indicates 
that this proposed mine is considered the "1"'-Permit-ln" under the West Vu-ginia Department of 
Environmental Protection's (WVDEP) antidegradation process. For the reasons described below, 
we consider this submittal incomplete; therefore, we are issuing an interim objection consistent 
with the MOA and 40 CFR § 123.44(d)(2). Once we receive the information requested and a 
revised draft permit, we will reinitiate our review. 

Based on the best infonnation available to EPA, projects with predicted conductivity 
values below 300 J.!Sicm generally are not likely to cause water quality violations or significant 
degradation of the aquatic ecosystem. Discharges with levels of conductivity above 500 J.!Sicm 
generally are likely to be associated with adverse impacts that could cause or contnbute to 
significant degradation and/or excursions from narrative water quality criteria. Baseline water 
quality (BWQ) data reviewed included samples demonstrating levels of conductivity, total 
dissolved solids (TDS) and sulfates that are consistent with levels potentially associated with 
biological impairment. The rationale page indicates that BWQ Station No. BWQ~ 1788-50 was 
used to assign wasteload allocations and final effluent limits for outfalls 002, 003 and 004. This 
BWQ s1ation exhibited specific conductivity ranging from 76.4 )lS/cm to 636 llS/cm with an 
average of 163.91 JlSI~ sulfates ranging from 28.76 mgll to 204.34 mgll with and average of 
56.22 mg/1. BWQ Station No. BWQ-1787~50 was used to assign wasteload allocations and final 
limits for outfalls OOI, 005, 006 and 007. This BWQ exhibited specific conductivity ranging from 

0 PrinU!d 011 1 00~ recyckJ!recyclable paper witA I 00~ posl-coll.'iiU'IU!T fiber and process chkJrine free. 
Customer Sert~ice Hotline: 1-B00-438-2474 



188.00 J.1S/cm to 756 )J.S/cm with an average of 530.75 )J.S/cm; TDS ranging from 112 mgll to 
524 mgfl with an average of353.50 mgll; sulfates ranging from 82.02 mg!l to 350.79 mg/1 with 
and average of 193 .01 mg/1. 

Given that this permit is wnsidered the" 1" ~Permit~ In" and BWQ data indicate that 
existing specific conductivity levels already approach and occasionally exCeed 500 llS/cm, we 
request that instream and effluent monitoring be required to evaluate at a minimum, total 
dissolved solids (TDS), specific wnductivity (SC), calcium, magneiium, bicarbonate, chlorides 
and sulfiu.es. In addition, we also request that the permit record include baseline and annual West 
Virginia Stream Condition Index (WVSCO scoring for the instream monitoring locations and that 
the monitoring program required by Section D, paragraph 3 include instream biological 
monitoring using WVSCL EPA's Rapid Bioassessment protocols, and any other methodologies 
employed or accepted by WVDEP to assess attainment of biological use for purposes of Section 
303(d) during the life of the permit. We recommend that the baseline information in the record 
and required instream biological morutoring iderrtify taxa to the genus level. 

WVDEP has stated that all the outfalls proposed by this facility are precipitation induced 
discharges a.ssocia.ted with on-bench sediment structures and that it do not expect to have 
elevated minerafuat..ionlions in the discharge. Based on this assumption, WVDEP has concluded 
that this facility does not bave reasonable potential to exceed the West Vrrginja narrative water 
quality standards. However, WVDEP has not submitted any documentation with this draft permit 
to support the above assumption. EPA's regulations at 40 CPR§ 122.45 establish for calculation 
NPDES permit conditions. 40 CFR § 122.45( e) states that discharges which are non-continuous 
shalJ be described and limited considering: the frequency of discharge; to1al mass; maximum rate 
of discharge of poUutants during the discharge; and prorubition or limitation of specified 
pollutants by mass., concentration, or other appropriate measw-e. Therefore, EPA considers this 
an incomplete submittal. Acrordingly, this letter represents an interim objection to issuance of 
this permit and our review under the MOA will recommence once we have received this 
documentation. 

EPA recognizes that in certain fuct~speci.fic circumstances, instream conductivity levels 
greater than 500 j..iS/cm may not cause adverse impacts to the biological community. To the 
extent that is believed to be the case here, characteriz.ation of the effluent should include an 
anaJysis of the ionic matrix and whether the effluent will be dominated by calcium, magnesium, 
bicarbonate , sulfate and chloride. Where inst.rearn background conditions are timestone
dominated, that also shouJd be noted. In addition, analysis should be provided as to whether the 
native aquatic community is similar to that studied in the Benchmark Conductivity Study and in 
Pond, G.J., M . E . Passmore, F .A. Borsuk, L. Reynolds, and C. J. Rose. 2008, Downstream 
effects of mountaintop roo/ mining: comparing biological conditions using family~ and genus~ 
level macroinvertebrate bioassessment tools, J. N. Am, Benthol. Soc. 27(3):717-737. AJJy 
analysis based on differences of the native aquatic community should include a review of taxa (at 
the genus level) at applicable reference sites within the region. 

2 
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This draft permit should not be issued until WVDEP addresses the above issues. If you 
have any questions concerning tbis matter, please call me at 215-814-5717 or call Francisco Cruz 
at 215-814-5734. 

cc: Thomas L. Clarke, WV DEP 
Jon M. Capaca.sa, EPA Region 3 

sincerely, 

z~ h lAAk£¥ ·u 
Evelyn ~- MacKnight, Chief U 
NPDES Permits Branch (3WP41) 
Water Protection Division 
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EXHIBIT 8 

Comparison of Mitigation Plans 

filed with the Comments in Response and in Opposition to the 
Recommended Determination of the U.S. Environmental Protection Agency Region III 

Pursuant to Section 404(c) of the Clean Water Act 
Concerning the Spruce No. 1 Mine, Logan County, West Virginia 

Submitted by Mingo Logan Coal Company, Inc. 
November 29, 2010 



EXHIBIT 9 

Photograph of an Active Erosion Control Channel at the 
Aracoma Coal Mining Site 

filed with the Comments in Response and in Opposition to the 
Recommended Determination of the U.S. Environmental Protection Agency Region ill 

Pursuant to Section 404(c) of the Clean Water Act 
Concerning the Spruce No. 1 ~line, Logan County, West Virginia 

Submitted by Mingo Logan Coal Company, lnc. 
November 29, 2010 
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EXIDBIT 10 

Photographs of a Connectivity Channel on the Dal· Tex Property 

filed with the Conunents in Response and in Opposition to the 
Recommended Determination of the U.S. Environmental Protection Agency Region ill 

Pursuant to Section 404(c) of the Clean Water Act 
Concerning the Spruce No.1 Mine, Logan County, West Virginia 

Submitted by Mingo Logan Coal Company, Inc. 
November 29, 2010 
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1.0 Introduction 

This document provides CH2M H1LL's technical review of the United States Environmental 
Protection Agency, Region ITl, (USEPA) Recommended Determination (RD) issued by USEPA 
pursuant to Section 404(c) of the Clean Water Act concem.ing the Spruce No.1 Mine. llLis 
document analyzes USEP A's RD by revie""-ring the permitting record and other information 
(including site-specific data and published literature) relevant to the issues raised in the RD. 
This document addresses each of the topics evaluated in Section V of the RD (Basis for 
Recommended Determination). 
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2.0 Characteristics and Functions of the 
Potentially Affected Resources 

2.1 Stream Characteristics 
ln its RD, USEPA characterizes Pigeonroost Branch and Oldhouse Branch as heaiU1y stream 
systems supporting diverse aquatic communities, as defined by the characteristics of U1eir 
benthic macroinvertebrate conununities. USEPA summarizes survey results for the streams 
that would be directly affected by the Spruce No. 1 Mine (Pigeonroost Branch, Old house 
Branch, and Seng Camp Creek); White Oak Branch (a nearby stream not affected by the Spruce 
No. l Mine); and stTeams affected by mining operations at the Oai-T x Mine complex. 111e key 
data sources generically identified by USEPA include the Programmatic EIS, the Spruce No.1 
Mine ETS, and tl1e WVDEP monitoring database. However, data sources frequently are not 
referenced by a specific citation throughout Section IV.A of the RD (e.g., there are few citations 
(or taxa richness percentile ranks and no sources are identified in RD Tables 1 and 2). 

Although Pigeonroost Branch and Oldhouse Branch support healthy benthic macroinvertebrate 
communities, as indicated by the West Virginia Stream Condition Index (WVSCI), U1ey are 
clearly not unjq uely diverse or distinctive among other unmined headwater streams in the West 
Virginia mountaintop mining region . This region lies in the Cumberland Mountains of the 
Central Appalachian Plateau and predominantly drains northwest to the Ohio River. USEPA 
(Green et al., 2000) evaluated stream conditions in several watersheds across this region and 
found U1at most of the unmined sites surveyed met expectations for healthy streams based on 
the WVSC!. More specifically, these screams were in "Very Good" or ''Good" condition with 
respect to U1e West Virgin..ia reference condition. 1 1l1e unmined sites included Oldhouse Branch 
and nine other sites. In addition, several mined Sites ~'ere characterized as healthy streams 
based on the WVSCJ. 111e mined sites included Pigeonroost Branch and (our otl1er sites. Thus, 
USEPA's own survey results clearly demonstrate that multiple healthy streams supporting 
diverse aqu<~lic communities occur in the Central Appalachian ecoregion. 

The RD (pp. 20-24) refers to numbers of mayfly, stonefly, and total genera in samples from 
Old house Branch and Pigeonroost Branch as indicating especially hjgh diversity in these 
streams. However, USEPA neitl1er provides the supporting genus-level data nor compares the 
data to other unmined streams in the Central Appalach.ian ecoregion. Thus, USEPA's 
observations about percen tile ranks of taxa riclu1ess cannot be evalunted based on facts readily 
available in U1e record, including its own previous evaluation (Green et al., 2000). 

Benthic me tries reported by USEP A (Green et al., 2000; Appendix 2) for urun ined stream sites 
across the mountaintop mining region indicate U1at benthic macroinvertebrate diversity in 
Oldhouse Branch and Pigeonroost Branch is not unique for tl1e ecoregion. For instance, samples 
collected in spring 1999, winter 2000, and spring 2000 from Olrlhouse Branch (Station MT42) 
and Pigeon roost Branch (Stiltion ~IT45) yielded 4 or 5 mayfly fam ilies (Ephemeroptera taxa) 

1 Scores >78-100 indicate very good conditions. comparable 10 WVDEP reference sites; scores 71).781 icate good CDnditions. 
comparable to below-average WVDEP reference sites (Green et aJ . 2000). 
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SECTION 2.0: CHARACTERISTICS ANDFUNCllONSOF THE POTENllALLY AFFECTED RESOURCES 

(fable 2-1). Comparable numbers of mayfly families (up to 6) were found in samples from 10 
other unmined and m..i.ned sites in the USEPA data set. Comparable numbers of total taxa and 
Ephemeroptera, Plecoptera, and Trichoptera (EPT) taxa also were found in samples from 
several other sites. 

TABLE 2-1 
Be h. M rt b t F ·1 I I M t . f U . d d M ed SIT nt IC acro1nve e ra e amuy- eve e ncs or nmme an In earn S'te . lh C tr I A I h. E I S 10 e en a '.ppa ac 1an coreg1on 

Station Stream/Basin Class Season 
Total EPT WVSCI Ephem. 

10 Taxa Taxa• 

MT02 Rushpatch Branch/ Mud Ri11er Unmined Spnng 1999 25 13 

Winter 2000 23 14 

Spring 2000 19 11 

MT03 lukey Fork/Mud River Unmined Spring 1999 21 12 

Winter 2000 19 13 

Spring 2000 22 14 

MT107 Left Fork/Island Creek Unmined Spring 2000 13 10 
MT13 Spring Branch of Ballard Unmined Spring 1999 21 13 

Fork/Mud Ri11er W1nter2000 15 10 

Spring 2000 20 12 

MT39 White Oak Branch/Spruce Fori<. Unmined Spring 1999 22 16 

Winter 2000 18 10 

Spring 2000 20 13 
MT42 0/dhouse Branch/Spruce Unmined Spring 1999 21 13 

Fork Winter 2000 26 17 

Spring 2000 20 13 
MTSO Cabin Branch/Island Creek Unmined Spring 1999 25 17 

Winter 2000 21 14 

Spring 2000 15 9 
MT51 Cabin Branch/Island Creek Unmined Spring 1999 16 11 

Winter 2000 13 8 

Spring 2000 12 8 
MT91 Rader Fork!Twentymile Creek Unmined Spring 1999 12 7 

Winter 2000 17 10 

Spring 2000 20 14 

rviT95 Neil Branch/Twentymile Creek Unmined Spring 1999 22 17 

Winter 2000 19 13 

Spnng 2000 18 12 

MT1 06 NNT to Sugartree/Mud River Mined Spring 2000 17 10 

MT45 Pigeonroost Branch/Spruce Mined Spring 1999 20 12 
Fork Winter 2000 21 12 

Spring 2000 17 10 

MTI9 Davis Fork/Clear Fork Mined Spring 1999 24 16 

Winter 2000 20 15 

Spring 2000 17 13 

MT81 Sycamore Creek/Clear Fori< Mined Spring 1999 18 11 

Winter 2000 23 16 

Spring 2000 21 14 

Source: US EPA data provided by Green et al. (2000). 
a EPT refers to aquatic insects of the orders Ephemeroptera. Tnchoplera. and Plecoptera. 

h Ephem. = Ephemeroptera. 
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Taxab 

70.40 5 
86.87 5 
85.24 4 

75.95 5 
96.45 5 

93.10 6 

80.48 3 

86.27 5 

91 33 3 

90.35 5 
86.97 6 

67.80 4 

90.25 6 
94.88 5 
91.45 4 

90.18 4 

85.39 5 

95.87 4 

86.42 5 

8 1.35 5 
78.56 4 

79.85 4 

72.66 3 

77 .62 4 

84 .64 4 

84 .28 5 
90.44 4 

82.54 4 

82 76 3 
86.49 5 
94.15 4 
82.58 4 

82.40 5 

81.10 4 

80.07 3 
82.25 4 

81.35 4 

77.00 5 
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SEC TION 2J): CHARACTERJSTlCS AND FUNCTJOHS Of Tl-IE POTENTV.LL Y AFFECTED RE SOU RCES 

Genus-level macroinvertebrate survey results presented by Pond et al. (2008) show that 
communities similar in diversity to Oldhouse Branch and Pigeonroost Branch are found in 
other unmined streams in the Central Appalachian region of West Virginia. EPT generic 
richness and Ephemeroptera generic richness were comparable among the unmilled sites 
(Rushpatch, Sprin~ and White Oak Creeks), as summarized in Table 2-2. l11e number of 
mayfly (Ephemeroptera) genera averaged 8, with a maximum of 9, comparable to the genus
level diversity found in Oldhouse Branch (RD, p. 20). These data further demonstrate U1at 
Oldhouse Branch and Pigeonroost Branch are not unique in macroinve.rtebrate diversity among 
other unmined headwater streams in the ecoregion. 

TABLE 2·2 
8 h" M b G ent 1c acm1nverte rate 

Metric 

Total generic richness 

EPT generic richness 

enus· eve 

Ephemeroplera generic richness 

Source Pond et al. (2008) 

IM!ri t Th U "edS ecsor ree nmm 

Rushpatch 

1999 2006 

42 40 

17 19 

9 7 

!ream s· . theC traiA I h" E 1tes m en >.ppa ac 1an coreq1on 

Unmined Stream 

Spring White Oak 

1999 2006 2000 2007 

33 37 32 30 

17 21 17 20 

8 8 9 8 

In conclusion, macroinvertebrate survey results reported for streams throughout the West 
Virginia mountaintop mining region clearly show that numerous streams support healU1y 
aquatic communities, with EPT and Ephemeroptera diversity similar to Old house Branch and 
Pigeonroost Branch. Further, Oldhouse Branch and Pigeoruoost Branch are similar inEPT and 
Ephemeroptera taxa richness to other unmined headwater streams- and even some mined 
headwater streams- in the Central Appalachian Region. 

2.2 Stream Functions 
USEPA believes that because Oldhouse Branch and Pigeonroost Branch support "least 
degraded" macroinvertebrate communities, they are valuable in and of themselves <md for the 
functions they perform within the context of the Spruce Fork sub-watershed and the Coal River 
sub-basin (RD, p. 19). However, USEPA has not demonstrated the value of the functions 
provided by these streams to these larger watersheds, nor has it shown that changes in these 
functions could result in unacceptable adverse impacts to downstream aquatic commWlities. 
Together, the Oldhouse Branch (596.65 acres) and Pigeonroost Branch (1,478.69 acres) 
watersheds cover an area of 2,075.34 acres or 3.24 square miles, which represents only 
2.6 percent of the Spruce Fork sub-watershed (126.4 square miles [RD, p. 22]) and 0.4 percent of 
the Coal River sub-basin (891 square miles [RO, p. 22]). Hence, the functional role these two 
headw·ater streams pla}' in the Spruce Fork ecosys tem is small. As characterized by USEPA (RD, 
p. 32), the fish assemblage in Spruce Fork downstream of the Spruce No. 1 Mine is in relatively 
good condition and the species occurring there have not changed appreciably over the last 60 
years. Moreover, as shown above, Oldhouse Branch and Pigeonroost Branch are not unique in 
!.heir macroinvertebrate diversity for the region, are minor contributors to the local watersheds, 
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SECTION 2.0: CHARACTERISTlCS AND FUNCTlOOS a' THE POTlEflllAll Y AFFECTED RESOURCES 

and no federal or state protected species of wildlife are known to occur in these streams that 
would be affected by the project. 

In conclusion, drainage area relationships indicate that Oldhouse Brand\ and Pigeonroost 
Branch play only smaU functional roles in the context of the Spruce Fork and Coal River 
watersheds. Changes to these functional roles, therefore, would not result in unacceptable 
impacts to downstream fish assemblages in Spruce Fork, which USl::""PA acknowledges are in 
relatively good condition. 
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3.0 Effects on Water Chemistry 

3.1 Selenium 

3.1.1 History of USEPA1s Consideration of Selenium at the Spruce No.1 Mine and 
Adoption of Plan to Avoid Selenium Discharges 

Although USEPA expresses concern about discharges of selenium downstream from the 
Spruce No.1 Mine, it appea.rs not to have taken into account the various permit conditions 
that must be followed to minimize any such effects. Instead, USEPA relies heavily on 
increased selenium levels in streams carrying discharges from previous min.ing operations 
in wh.id1 such selenium-minimizing techniques were not used. Further, USEPA points to no 
evidence that U1e permit conditions meant to minimize selenium contributions to affected 
watersheds, with which it previously agreed, will not effectively prevent discharges of 
selenium from U1e permitted valley fills. 

On May 24, 2002, USEPA issued a general objection letter pursuant to Part LI.E.2 of the 
Memorandum of Agreement behveen USEPA and the State of West Virginia. The letter 
stated that USEPA would provide the West Virginia Department of Environmental 
Protection (\N\rOEP) with tJ1e grounds for a specific objection, or withdraw this general 
objection "as soon as we are able to make a proper determination." 

USEPA issued a letter on July 30,2002. that outlined its specific objection and conditions 
necessary for withdrawal of its objection including: 

1. "Permit monitoring conditions, satisfactory to USEPA, for selenium, conductivity, and 
sulfates must be included for Oldhouse, White Oak, Md Pigeoruoost Branches and for 
sedimentation pond discharges serving valley fills on U1ese streams, as well as U1e 
sedimentation pond serving the valley fill on the unnamed tributary of Pigeoruoost 
Branch. 

2. 'I11e biological monitoring plan for Old house, Wh.ite Oak, and Pigeonroost Branches, as 
described in rhe special conditions of the 1999 permit, must be reevaluated and modified 
where determined necessary by USEP A in order to provide a comprehensive assessment 
of aquatic life impacts and any correlation wiU1 sedimentation pond effluent levels_ 

3_ A condition must be included in the permit that requires a feasibility study of 
techniques for handling spoil material and drainage, including the consideration of 
treatment, which would minimize the potential for stream impairment and elevated 
levels of selenium, conductivity, and sulfates in streams below valley fills, during both 
operation and reclamation. The study must also include an evaluation of the feasibility 
of identifying and providing special handling of selenium-bearing minerals to minimize 
selenium levels in drainage resulting from valley fills . A report on the study findings 
must be provided within a year after permit issuance and may be used in consideration 
of future permit requirements." 
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SECTION 3.0. EFFECTS 00 WATER CHEMISTRY 

WVDEP responded to USEPA's specific objection in a letter dated October 28,2002, that 
stated "Condition No. 16 has been added to address the concern over the possibility of high 
seleruum content in certain strata and the feasibility to special handle such material during 
rrurung." 

By letter dated December 03, 2002, USEPA withdrew its objection, stating "We are satisfied 
that steps will be taken to address the issues raised in the objection, based on the revised 
NPDES permit submitted on October 28, 2002, and our recent discussions with you and staff 
members of the \VVDEP. We appreciate your cooperation in resolving our concerns and 
look forv.•ard to working with you and WVDEP staff members on other environmental 
matters of mutuaJ concern." 

It should be noted that U1e pennit at t.h.is time encompassed 2,914 acres, compared to the 
original proposal for more than 3,000 acres and the current 2,278 acres; it also included a fill 
in ~Vhite Oak Branch that was subsequently deleted with application of the Approximate 
Original Contour (AOC)/Fill Minimization procedure. Clearly, USEPA acknowledged U1at 
its concerns about a much larger mining operation than that currently proposed had been 
resolved to its satisfaction. 

Condition 16 of National Pollutant Discharge Elimination System (l\fPDES) Permit 
\VV1017021 (hom the modification approved June 24, 2003) specifies that a feasibility study 
will be conducted to identify selenium-bearing strata and the locations of drill holes to be 
used for testing. This approach was followed in U1e sa1npling for the Spruce No. 1 Mine 
(Sturm Environmental Services 2010) . Tn addition, the material handling plan (WVOEP 
Permit S-5013-97- Attad1ment 0-8, Pages 15.1 and E5.2 to the NPDES pennit) contains this 
specific language about placement of fiU containing selenium concentrations greater than 1 
mg/kg (milligram per kilogram): 

"Potentially acid or toxic material will: 

1. Not be placed in close proximity to drainage courses. 

2_ Be placed sud1 that a minimum of ten feet of non-toxic, non-acidic, durable material 
separates the potentially toxic material from the floor of the basal seam and at least four 
feet of non-toxic alkaline material covers the isolated material. 

3. Not be plr~ced vvithin a durable rock fill. 

4. Be separated from the final regraded surface by il minimum of ten feet ot overburden 
with an excess neutnlization potential. 

5. Be handled and placed in accordance with time and acreage requirements of the 
contemporC~neous reclamation plan." 

No other concerns about selenium were expressed by USEPA in the NPOES permit and no 
objections were expressed by the Applicant with respect to implementing these permit 
conditions . 

Additionally, as discussed below in Section 3.1.2, U1e Surface Mining Con tTol and 
Reclamation Act (SMCRA) Permit for the Spruce No. 1 l'vline requires implementing a 
special handling plan for potentially seleruum toxic materials. These plans were designed, 
with USEPA' s concurrence, to avoid unacceptable selenium discharges from the Spruce 
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SECTION 3.0: EFFE CTS ON WATER CHEM S Y 

No.1 Mine. They should be taken into accmmt when evaluating U1e potential impacts from 
the permitted valley fills in Pigeonroost and Oldhouse branches . However, USEPA appears 
to ignore these measures . 

3.1.2 Comparison of Spruce No.1 to Dai-Tex and Other Mines 
llu-oughout Section V of lhe RD, USEPA states, without pmviding appropriate technical 
justification, that impacts from U1e Dal-Tex operation are likely to be a good predictor of 
impacts from the Spruce No. 1 Mine . In support of its position, USEPA attempts to correlate 
historical selenium data tTom the Dal-Tex Mine with the potential for water quality exceedances 
at the Spruce No.1 .Mine. Comparing these data is technicaJiv inappropriate because of 
differences in mining practices, tJ1e extent and manner of coal seam mining, and the different 
material handling techniques at the tv.·o mine sit~. The technica l problems with the USEPA 
approach are described below and on pp. 28-29 of the Technical Evaluation Document 
(CH2M HILL 2010), which was previously provided to USEPA. 

In its RD, USEPA has ignored the substantive differences between historical Dal-Tex practices 
and those to be employed, per current mining permit requirements, at the Spruce No.1 Mine 
that USEPA previously evaluated and agreed with. Contrary to USEPA's contention, impacts 
from the DaJ-Tex operation are not good, or even appropriate, predictors of the likely impacts 
from the permitted valley fills at the Spruce No. 1 Mine. 

Differences in Mining Practices 

TI1e amount and type of h.istoric<1l mining activities within tJ1e Dal-Tex Mine and the Spruce 
No.1 rvline watersheds are significantly different. As documented in the EIS (U.S. Army 
Corps of Engineers [USACE], 2006), the area around Ule Dal-Tex Mine has been actively 
mined since the early 1900s. Impacts from these historical mining activities continue to 
influence the quality of the receiving streams in and around the Dal-Tex Mine. These 
impacts relate to mining practices in use before tJ1e enactment of U1e SMCRA in 1977 (i.e., 
pre-Law) and are significantly greater than would be the case witJ1 newer mining practices. 

For example, in pre-Law mining, the overburden from the coal seam was simply pushed 
into the valleys or streams. Techniques for erosion control, sedimentation conrrol, and 
selective handling of acidic or toxic overburden material were either non-existent or were 
not implemented. WiU1in the left Fork Beech Creek watershed, the site of a modern-era 
surface operation on the Dal-Tex Mine, about 430 acres oi pre-Law disturbance existed 
before the present-day mining activities were initiated. 

Additionally, extensive underground mining was conducted in the Buffalo B, Middle 
Coalburg, Upper Stockton, <1ncl Five Block seams of tJ1e Dai-Tex watershed. All of this 
minjng activity is situated in tJ1e Dai-Tex drainage ilnd contributes discharges to the surface 
water system. As such, the Dal-Tex Mine site has multiple and significantJy different source 
areas that provide selenium loading to the watershed than those of the Spruce No. 1 l'vline. 

By comparison, the area around the Spruce No. 1 Mine has not been actively mined and the 
impacts from historical mining activities tHe much more limited . Within the Spruce No. 1 
Mine permit boundary, historical underground mining is limited to isolated areas along the 
eastern perimeter of the project area. This consists of an area wiUlin Ule Upper Stockton 
Seam that was initially mined pre-Law and then re-mined in the late 1980s/early 1990s. 
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The extent of the Dal-Tex excavation was far greater U1an that proposed for Spruce Mine 
No.1. As such, it created more active operating areas, which resulted in increased 
disturbance that could increase selenium mobilization when compared to the Spruce No.1 
Mine. These conditions, in conjUJlction with the lack of a specific material handling plan for 
selenium-enriched overburden at the Dal-Tex operation, increased the potential for 
weathering and leaching of selenium from the DaJ-Tex operation compared to the proposed 
Spruce No.1 Mine operation. 

Another difference in the mjning practices betvveen the Dai-Tex complex and U1e Spruce 
No. J Mine was the use of the AOC/Fill Optimization Process Guidance Document 
procedures for the Spruce No. 1 Mine. The AOC process optimizes overburden placement 
by maximizing the amoUJlt of spoil placed on the bench and rninim.izing the amount placed 
in valley fills. Thus, unlike the process proposed for the Spruce No. 1 Mine, selenium
bearing material was placed directly in the valley fills at Dal-Tex. Additionally, the Dal-Tex 
valley fills were larger per Wlit of overburden moved to access the coal. 

Differences in Coal Seams 

Although lJ1e same coal seams/horizons are proposed to be developed for the Spruce No.1 
Mine as for the Dal-Tex Mine, the extent of the development is different. l11e Spruce No.1 
Mine operation will involve motmtain-top mining (MTM) through the Upper Stockton 
horizon in the eastern portion of the project area and tlvough the Middle Coalburg horizon 
in the western portion of the project area. !-.'lining within the Buffalo Seam horizon will be 
!inti ted to incidental contour mining within the designated fill areas. On the Dai-Tex Mine 
operation, by compillison, a significant portion of the Left Fork Beech Creek area was 
mountain-top mined tluough U1e Buffalo Seam horizon. This d.ifference in relation to the 
Buffalo Seam is significant in that there will be less disturbance of strata below the Nliddle 
Coalburg_ where selenium concentrations sometimes are greater U1an 1 mg/kg. 

Figure 3-1 shows Ule location and extent of the mineral removal areas wiU•in the Left Fork 
of Beech Creek at the DaJ-Tex facilities. The area depicted on U1e map shows about 
274 acres of mineral removal area iliat would be defined as unredaimed and unregraded 
contour mining highwaJls. About 450 acres of pre-SMCRA disturbance exist within ilie Left 
Fork Beech Creek watershed, consisting of 274 "cres of disrurbance associated wiU1 ilie 
mineral removal area and the balance being spoils from the mi.neral removal area that were 
pushed over the outslopes of the existing ground, raUler than being segregated to manage 
selenium discharges. 

The drill hole location map (Figure 3-2) shows drill holes that have been tested and 
analyzed for selenium content in the various strata, <~long with a graphical representation of 
the correlation of the selenium horizons on the Spruce No. 1 Mine and U1e Left Fork Beech 
Creek mining area (Figures J-3 Uuough 3-6). The color-coded s trata depicted for drill hole 
DTOROS (Figure 3-3) indicate the horizons that were mined wi thin tJ1e Left Fork Beech Creek 
area prior to August 1, 1977. The color coding coincides with ilie mining areas on the map 
showing tJ1e pre-1977 mining. Included for reference are the geologic sections as submitted 
to the WVDEP for both operations (Figures 3-3 through 3-6). This again indicates the lack of 
comparability between Dai-Tex and Spruce No.1 l\'iine operations. 
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Differences in Material Handling Techniques 

Placing overburden strata with selenium concentrations equal to or greater than 1.0 mg/kg 
within a fill area is prohibited by current WVDEP regulations and permit conditions. Strata 
that would generate these values are indicated in Figure 3-3 in red text. Materials that meet 
the fill criteria with respect to selenium concentrations are shown in blue texl The results of 
the exploration and testing show that direct correlations betv.reen the geochemjcal 
characteristics of U1e Spruce No. 1 Mine and the Dal-Tex operation are inappropriate for 
relating the selenium characterizations, and that many of the horizons that were pushed 
into the underlying valleys from the pre-lAw surface mining v.-ithin Left Fork Beech Creek 
would have been prohibited from placement in the fills under modem era mining 
restrictions (as they are for the Spruce No.1 Mine). 

At the time Dal-Tex Mine was permitted and coal was mined, selenium had not been 
identified as a parameter of concem in U1e NPDES discharge permit so special materia.! 
handling practices to address selertium were neither required nor implemented. Most Dal
Tex mining activities within the Beed1 Creek watershed were discontinued in 1999. By 
contTast, the Spruce No.1 Mine \-viii include modem material handljng and rruning 
techniques such as enhanced erosion contTol, stormwater management, and selective 
handling of high-selenium overburden materials. These teclmiques are designed to prevent 
unacceptable adverse water quality impacts and .,... .. ere previously accepted by USEPA. 

As defined in the SMCRA permit, the Spruce No.1 Mine must follow the requirements of 
the "Special Handling Plan (SI-lP)- Potentially Seleniwn-Toxic Materials" section. The SI-lP 
requires iliat U1e operation conduct sampling and analysis for identification of source 
materials with high selenium-leaching potential. This material must then be segregated and 
placed in properly designed and constructed " isolation zones" on the mine site for final 
disposal in designated locations. The requirement to place the material on the mine site 
means U1at it must be located on top of a pad cons t-ruc ted on U1e mine bench rather than in 
an excess spoil disposal area. The isolation zones are designed to minimize the mobil ity of 
selenium by reducing its contact with water. The isolation zones consist of a pad composed 
of non-toxic, non-acidic durable material at least 10 feet in U1ickne:ss. After the material is 
placed, it is covered by at least 4 feet of non-toxic alkaline material suitably compacted to 
reduce its permeability. The zones are then covered with at least 10 fee t of ordina'Y backfill 
and revegetated in accordance with the approved plan. By following these plans, selenium
bearing materials are kept out of any stream channel. 

The Mingo logan Coal Company conducted drilling and selenium analysis at U1ree onsite 
locations in accordance witl1 Condition 16 of the NPDES perrrtit and submitted the results 
(shown in Figure 3-3) to WVDEP on January 3, 2008 (Burdette, 2008, personal 
communication) . Mingo Logan Coal Company provides quarterly certification reports to 
WVDEP per the SHP requirements to document the handling method(s) and disposal 
location(s) in the isolation zones for this material during mining operations (Quarterly 
Certification Letters initiated 2"·1 Quarter 2009). 
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FIGURE l-1 
Left Fork of Beech Creek 
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FIGURE 3-2 
Drill Hole Location Map 
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SECTION 3 0 EFFECTS ON WATER CHEMISTRY 

FIGURE 3·3 
R~i~ between Selenium Beanng Strata on the Spruce No. 1 Mine w•, · ~"'-~ to Dal-T ex Left Fork Mini ng Areas 
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FIGURE 3-4 
Geologic Column 
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SECTION 30 EFFECTS ON WATER ChEMISTRY 

FIGURE :>-5 
Geologic Column part 2 
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FIGURE 3-6 
Geologic Column part 3 
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SECTION 10: EffECTS ON WATER CHEMISTRY 

lower K1 values indicate that selenium is likely to dissolve from the rock and be transported 
with the water. For example, a l<d greater than 1 indicates that most of the selenium will 
remain with the rock, and a l<d less than 1 indicates the selenium will be highJy mobile. The 
USEPA calculation for leaching potential uses a K.:t value of 0.78 and an assumed selenium 
concentration of 2.0 mg/kg for U1e potential material to be placed in fills. ll1is is overly 
conservative for two reasons: 1) the assumed KJ u.sed is very low (as discussed immediately 
below), and 2) USEPA assumes that waste rock will have an average selenium concentration 
that is twice the permitted maximum (1 mg/kg, as discussed above). 

USEPA cites Kaplan and Seme (1 995), stating that "The effective range of Se-K1 values in the 
ambient vadose zone of sediments is 0 to 0.78." Within Appendix A of the cited report 
(Kaplan and Serne 1995), the authors list Kl values for seleni um ranging from 2.2 to 18, as 
used in USEPA risk assessm ents. It is not apparent why USEPA chose to use a K1 of 0.78 in 
its calculation for the Spruce No . 1 Mine in re lation to the information presented in the 
USEPA-referenced Kaplan and Seme report. However, it does not appear to be appropriate. 

Further, Kaplan also contributed to a report entitled "Radionudide Distribution Coefficienls 
for Sediments Collected from Borehole 299-El/-21: Final Report for Subtask la." lrus report 
(Kaplan et al., 1998) identifies a mean selenium 1<.1 value of 6.73 (Table 4, p. 7 of that report). 
Table 7, page 10 of that report identifies Kl values for selenium of 3.8 as conservative and 6.7 
± 1.9 as best. A subsequent report "Partition Coefficients for Metals in Surface Water, Soil 
and Waste" (Allison and Allison 2005) identifies a mean selenium Kl value of 3.6. 

The selenium K1 that USEPA uses in its RD is defined as follows: 

sorbed metal concentration (mz/kg) 
dissolved metal concenlra.t.ion (mg/L) 

.s. 
D 

To determine the relationship betv.·een Sand 0 for multiple f«J relationships, it is 
possible to develop equations using substitution: 

Kr= 

Solving for S: 

5=Kt:D 
X =5+ D 

where X= metals concentration in the selected medium 

subst:i tut:ing for S: 
X= (Kl: D) + D 
D =X I (1 + Kt) 
5 =X -D 

Solving the above for various KJ factors using input from Table 3-1 yields the following 
results. 
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TABLE 3-1 
Factors lor K4 Calculation 

s 0 
K.. (mg/kg) (mg/L) 

0.78 X-0 X /1 .78 

38 X-0 X /4.8 

6.7 X - 0 X/7.7 

18 I X-0 X /19 

mg/L = milligram per liter 

Where S =sorbed metals concentration (mg/kg) 
and D =dissolved metal concentration (mg/L) 

X = metal concentration in mg/kg 

Substituting values for X yields the follo\ving results: 

When Kl = 0.78 

X (mg/kg) 2.0 0.25 

D (mg/L) 1.12 0.14 

S (mg/kg) 0.88 0.11 

When K1 =38 

tx (mg/kg) 2.0 0.25 

D (mg/L) 0.42 0.05 

S (mgjkg) 1.58 0.20 

When KJ = 6 7 

P< (mg/kg) 2.0 0.25 

ID (mg/L) 0.26 0.03 

~ (mg/kg) 1.74 0.22 

VVhen l<.J = 18 
P< (mgjkg) 2.0 0.25 

D (mg/L) 0.11 0.01 

~ (rng/kg) 1.89 0.24 

SECTION 3.0: EFFECTS WATER CliEMISTRY 

0.16 0.08 

0.09 0 .04 

0.07 0.04 

0.16 0.08 

0.021 0.017 

0 .0131 0.04 

0.16 0.08 

0.02 0.010 

0.14 0.070 

0.16 0.08 

0.01 0.004 

0.15 0.076 

The X values used above are the weighted selenium concentrations (mg/ kg) from the actual 
drill hole data from the Spruce No.1 Mine permit, in addition to the 2.0-mg/ kg value 
incorrec tly assumed by USEPA as a "conservative estimate" of sele nium concentration in 
valley-filled materials (Appendix 4, pp. 4-5). WVDEP regulations, along with material 
handling plans in the Spruce No. 1 rvHne SMCRA permit and J\.TpDES permit, as previously 
approved for issuance by the USEPA, prohibit placement of coaJ and potentially toxic 
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SECTION 3.0: EFFECTS ON WATER CHEIAISTRY 

material within durable rock fills . ln conclusion, USEPA's assumption of selenium 
concentrations of 2 mg/kg and aKa of 0.78 bears little relationship to the anticipated 
conditions for U•e Spruce No.1 Mine. 

Assumptions Concerning Placement of High-Selenium Waste in Valley Fills 
USEPA assumes that selenium will likely leach from valley fiUs at concentrations greater 
than the chronic water quality criterion of 5 ~tg/L (microgram per Liter) (Appendix 4, p. 5, 
top). ln making that assumption, USEPA ignores the available information and data 
previously provided (e.g., as defined in the SMCRA Permit requirements of the "Special 
I-Iandling Plan (SHP)- Potentially Selenium-Toxic lvlaterials" section) that contradict the 
assumptions used for USEPA's calculation of selenium that would leach from the permitted 
valley fills into "streams and/ or groundwater" on the previous page. 

USEPA also assumes that much of the coal will end up in the waste rock piles. This is an 
unreasonable assumption on the part of USEPA, as it is contrary to plans for limiting Uoe 
amount of coal in "wasted'' ma terial and is not consistent with VlVDEP regulations, 
SMCRA permit conditions, and maximizing yield from Uoe mine. Further, rock with 
selenjum concentrations greater than 1 mg/kg will be segregated and isolated in a dry 
location rather Uoan being placed in the valley fill (as discussed above). The result is that the 
actual selenium concentration in the blended waste rock to go into the valley hll will be well 
below 1 mg/kg, based on the low concentrations in most strata. Thus, Uoe USEPA estimates 
of potential selenium leaching and associated downstream effects are greatly overestimated 
in several parts of the RD. 

Size and Watershed Differences 

As described in the EIS (USACE, 2006), the Dal-Tex complex encompasses about 6,630 acres 
and includes 11 surface mining permits, 9 underground mining permits, and 11 surface 
ancillary facility permits. In contrast, the permit area for ilie Spruce No. 1 Mine consists of 
2,278 acres, or only 34 percent of Uoe area of tl•e Dal-Tex complex. 

Because the Dal-Tex complex covers a larger watershed area U1an the combined Pigeonroost 
Branch and Old house Branch watersheds of the Spruce No.1 t-dine (RD, Figure 7), 
consideration of watershed size is important to evaluating the potential downstream water 
quality impacts in Spruce Fork attributable to tributary inflow from t11e Spruce No. 1 Mine . 
USEPA refers several times in the RD to eliminating freshwater dilution contributions from 
both tributaries. In modeling post-mining conductivity levels in Spruce Fork, USEPA uses 
drainage area as a weighting factor. In contrast, it is unclear whether and how USEPA 
specifically considered drainage areil in its assessment of post-mining concentrations of 
selenium in Spruce Fork. 

Conclusions Concerning Comparisons to Other Mine Sites 
USEPA indica tes that it has evaluated "similar projects" for which "avai lable data and 
literature documenbng effects" were "consulted.'' (RD, pp. 36- 37); however, no specific 
references are provided . CH2M HILL is not a~-V·are of any data from mining operations 
subject to the strictures of Condition 16 and the SJ-fP indicating that ham1ful discharges of 
selenium from valley fills have occurred. 

For the reasons discussed above regarding the permit requirements imposed on Uoe Spruce 
No. 1 Mine for selenium, USEPA's observation tha t selenium concentrations in olher creeks 
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in the Coal River Sub-Basin have been greater than the selenium criterion (RD, p. 39, 
footnote 10) is not relevant to the Spruce No. 1 Mine. 

3.1.3 Projected Flow Data 
Potential for Selenium Level to Increase in Spruce Fork 

CH2M l-ULL's flow-based estimations of U1e effects of filling activity at the Spruce No . 1 
Mine on downstream water quality are presented below. This evaluation indicates that it is 
unJikely that concentrations in any of U1e stream<> in the Spruce jv!jne No.1 drainage will be 
greater than the water quality criteria for selenium. Therefore, we cannot support U1e 
USEPA assertion (RO, pp. 46-47) that increased selenium concentrations in Pigeoruoost 
Branch, OJdhouse Branch, and Seng Camp Creek wilJ cause concentrations in Spruce Fork 
to increase. In fact, USEPA provides no evidence in its RD or other documents related to the 
proposed operation that selenium concentrations would be greater than the chronic numeric 
criterion of 5!lg/L downstream from the Spruce No.1 t\fine. 

USEPA likewise provides no support for its contention that selenium levels would exceed the 
West Virginia chronic water quality criterion for selenium '' .. . in Spruce Fork." (RD pp. 46-47) . 
Further, USEPA provides no rebuttal to tJ1e discussion in Section 3.3.4.2, pp. 26-27 of the 
T~lmical Evaluation Document (G-I2M HILl, 2010) that was previously provided to USfPA 
indicating U1at this is not expected to occur . USEPA refers only to Table 14 in Appendix 2 of the 
RO, but this table shows values only for Spruce Fork farU1er upstream in the watershed (USF), 
where it is a very small stream and potentially more dir~Uy affected by mining. 

1l1e downstream Spruce Fork (OSF) site (fable 15 ot Appendix 2) is larger and more 
representative of Spruce Fork below the Spruce ]\To. 1 l'vline. 1l1e average selenium 
concentration from January 2007 to December 2008 at Location 300/DSF was 1.99 ~tg/L; 

since December 2008, the average was 1.36 J.lg/L (DMR values reported by Mingo Logan 
Coal Company, various dates). 

Additionally, the assumed selenium concentrations in Seng Camp Creek, Pigeonroost 
Branch and Old house Branch that are required to reach the chronic water quality criterion 
(5 ~·g/l) at DSF are all well above the maximum selenium concen!Tations rtxorded in each 
of the streams in question; in some cases, U1ey are an order of magnitude greater. Thus, 
using USEPA data, Spruce No. 1 Mine operations do not result in anticipated selenium 
concentration problems. 

Current conditions at selected sites are shown in Tables 3-2, 3-3, and 3-4 below. The sites 
were selected to correspond to monitoring sites used by USEPA in its watershed-based 
estimation of filling effects_ The site locations are shown in Figure 3-7. 
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TABLE 3-2 
S f M ummary o Water onrloring Data 

Flow Selenium 
% 

(CFS) (IJg/l) Watershed Watershed 
Site Av. Max Av. Max Acres at DSF 

Site 300/DSF 32.38 1,741 .86 1.5 27.69 20,923.32 100 

Spruce Fork below confluence with 
Seng Camp Creek 

Site 302/DSCB 4.01 94.85 1.6 8.7 3,276.69 15.66 

Mouth Seng Camp 

Site 301 24.74 150.28 1.2 13.0 17,622.73 84.23 

Spruce Fork above confluence with 
Seng Camp Creek 

Site 507 1.38 10 26 0 .8 4.6 1,478.69 7.07 

Mouth of Pigeonroost Branch 

Site 514 0 76 7.26 0 .7 3.6 596.65 2.85 

Mouth of Old house Branch 

Site 028 0 36 2.43 5 .9 14.8 513.90 2.46 
Right Fork of Seng Camp Creek 

2:: Sites 507, 514, 028 2.50 19 95 1.50 5.48b 2 ,589.24 12.37 

a Tnis maximum measured selenium concentration on August 6. 2008 IS an anomaly: the concentration on July 
29, 2008 was 0.60 tJgiL and on August 11, 2008 it was 0 .80 tJg/L. A similar anomalous reading was recorded on 
February 26, 2007 (22.3 1JgJL) when much lower concentrations were measured immediately before (February 
20: 1.10 1Jg/L) and after that date (March 7; 0.60 tJQIL). No other concentrations at th is location were greater than 
10 IJQIL among 230 samples since August 2005. 

" Flow-weighted 

CFS = cubic feet per second 

TABLE J..3 
% Flow Cootribu ·on to Site DSF 
B R Fl asedUpon ecorded 0\V 

Av. Flow Max Flow 
Site (CFS) Av. % (CFS) Max% 

302 4.01 12 38 94.85 5.45 

301 24.74 76.41 150.28 8 .63 

507 1.38 4 26 10.26 0 .59 

51 4 0.76 2.35 7.26 0 .42 

028 0.36 '\ .11 2.43 0 14 

2:: Sites 507, 514,028 2.50 7.72 19.95 1.1 5 
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SECTIO 10: EFFECTS ON w;.. fER CHEMISTRY 

Using average flow and average selenium concentration are given in Table 3-4. 

TABLE 3-4 
Average Baseline Conditions 

Site 

300/DSF 

507 

514 

028 

Flow (CFS) X Selenium 
{~g/L) 

48 57 

1.104 

0 532 

2.124 

TI1e effect of Pigeonroost Branch, Old house Branch, and the Right Fork of Seng Camp Creek 
on the downstream selenium concentration at site can be expressed by the equation: 

c ~ I (C)i (Q)i 

Where C ==discharge-weighted total selenium concentration, i.n ~g/L; 
(C)i =instantaneous constituent concentTation on property, in limits ac; above; ond 
(Q)i = discharge, in cubic feet per second (CFS) at the time of observation. 

Therefore, the dilution effect of Pigeon roost Branch, Oldhouse Branch and the Right Fork of 
Seng Camp Creek on site DSF can be expressed as follows : 

{Cosr) (Qosr-) - [(Cso7) (Q:m) + (Cs14) (Q5u) + (0!28) (QO"...s)J 

Where CosF, Cso,, C;t·l and Gn3 
QosF, Q507, Q;H and Q02S 

= Av. Selenium concentTation at site n 
= Av. Flow (CFS) at site n 

CosF X Qor-s without the effects of the above-mentioned three watersheds is now expressed 
as (using values from Table 3-4): 

(Cosr )(Qosr) = 48.57 - [1.104 + 0.532 + 2.124] = 44 .76 

the resultant average flow (in CFS) would be (vr~lues from Table 3-2): 

Qosr = 32.38- (1.38 + 0.76 + 0.36) = 29.88 

and the average selenium concentration at site DSF would calculate as : 

44.76/ 29.88 = 1.498 ~g/L com pared to the recorded average value of 1.50, 

which includes the conhibution of the three watersheds, indicating that the dilution effect of 
the three watersheds is negligible. 

Using an assumed selenium concentration, U1e downstream effect can be calculated by 
substituting 5.0 ~tg/L (the chronic water quality criterion) and 10.0 11g/ L (one-half the acute 
water quality criterion), respectively, as the concenlTalion (or each watershed as follows : 
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SECTlON 3~o- EFFECTS ON WATER CHEMISTRY 

At site DSF using 5.0 11g/L as the average selenium concentration at sites 507,514 and 028: 

Flow X Selenium 
""44.36 + 12.50 

= 44.76 + [(1 .38) (5.0) + 0.76 (5.0) + 0.36 (5.0)] 

= 57.26 

ll1e average selenium concentration at DSF would then be expressed as: 

CosF = 57.26 
IQosF 
= 57.26 1 32.38o:s 
= 1.77 J.lgiL 

At site DSF using 10.0 )lg/L as the average selenium concentration at sites 507,514 and 028: 

Flow X Selenium = 44.76 + [1 .38 (10.0) + 0.76 (10.0) + 0.36 (10.0)] 
= 44.76 + 25.0 
= 69.76 

and the average selenium concentration at DSF would be: 

CDSF = 
69.76 

IQosF 
= 69.76 1 32.38 
= 2.15 pg/L 

To create a situation where the selenium concen!Tation at site 300/DSF averages 5.0 pg/L 
the average selenium concentration at the t.hree watersheds would have to average 
46.85 J.Jg/L 

Flow X Selenium = 44.76 {1 .38 (46.85) + 0.76 (46.85) + 0.36 (46.85)] 
= 44.76 + 117.14 
= 161.90 

and the average selenium concen!Tation at DSF would be: 

CosF= 161.90 
I_QosF 

= 161.901 32.38 = 5.0 !-lgiL 

None of the available data suggest that such hjgh selenium concentrations would occur in 
Old house Branch or Pigeonroost Branch as a result of the permitted Spruce No, 1 Mine 
valle~· fills. 

3.1.4 Measured Selenium Values Downstream from Spruce No.1 Mine 
Measured se lenium concentrations do\vnstream from U1e Spruce No. 1 Mine are low. 
USEPA does not acknowledge the available site-specific data and instead relies on selenium 
concentrations in different Wes t Virginia drainages. This is not technically valid with 
respect to evaluating anticipated Spruce No. 1 Mine effects because there is no evide nce of 
such eUecls in the streams immedia tely dov•mstream from the Spruce No.1 Mine. Streams 
in which se lenium concen!Tations occur in v.·ater and fish in U1e range associated with the 
effecl-; d escribed by USEPA in the RD receive drainage from mines where his torica l 
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SECTION 10: EFFECTS ON WA TE CHEMiSTRY 

practices were very different from those at the Spruce No. 1 Mine. In reaching its 
conclusions, USEPA does not consider well-documented site-speci fie information. 

As described on pp. 25-26 of the Technical Evaluation Docwnent (CH2M HILL 2010) 
provided to USEPA, Mingo Logan Coal Company coUects in-stream monitoring data for 
~lenium at NPDES Location 302/ DSC::B, just downstream from the Spruce No.1 Mine site. 
No recorded DMR values during this period were greater than the chronic water quality 
standard measured at the mouth of Seng Camp Creek (Mingo Logan Coal Company). To 
the contrary, since December 2008,2 the average selenium concentration at the mouth of 
Seng Camp Creek, Location 302/DSC::B, was 1.36 pg/L 

USEPA relies extensively on readings from Outlet 28, which do not reflect downstream 
conditions where the fish are located, rather than Location 302. The vaJley fill sediment 
pond in the Right Fork of Seng Camp Creek (Pond 2, where Outlet 028 is located) is situ a ted 
about 87 feet from the creek (Figure 3-8). 1l1e discharge flows parallel to Seng Camp Creek 
and enters the creek at a point about 470 feet upstream from a 15-foot-ctiameter culvert, 
through which the entire Seng Camp Creek watershed is directed. The sampling station at 
the mouth of Seng Camp Creek 302/DSC::B is located downstream from the culvert. 

llte average selenium concentration recorded at the mouth of Seng Camp Creek, starting 
from the January 2007 issuance of the USACE Spruce No. 1 Mi.ne permit to when Outlet 028 
started to discharge in December 2008, was 1.96 ~tg/ L (48 samples from NPOES Location 
302/0SC::B (Mingo Logan Coal Compa.ny, various dates]). The average selenium 
concentration at this location since then has decreased to aboutl.36 J.Ig/L (41 samples from 
NPDES Location 302/DSCB [Mingo Logan Coal Company, various dates]). 

Of the 89 samples collected at Location 302/DSC::B since January 2007 (permit issuance), no 
selenium values were greater than the acute wate r quality standud of 20 !lg/ L 3 The 
maximum was 8.7 ~tg/l, and only two samples (2.2 percent) were above the chronic water 
quality standard (5 J.lg/L). These values do not violate the NPDES permit, nor do they 
mean that Seng Camp Creek is impaired as a result of selenium concentrations. To the 
contrary, under the West Virginia assessment methodology, as approved by USEPA, U1e 
percentage is well below the 10 percent threshold for designating a water body as impaired. 

Most of Seng Camp Creek dmvnstream from the existi ng pond flows through a culvert 
installed to accommodate the adjacent Mountain Laurel Complex (Figure 3-8). At the first 
location (300/DSF) where USEPA has noted the presence of a significant fish population (in 
Spruce Fork), the contTibutions of selenium from operations in Seng Camp Creek are 
negligible. The average selenium concentration from January 2007 to December 2008 at 
Location 300/DSF was 1.99 .ug/ L; since December 2008, the average was 1.36 1-1g/l. As 
noted above, the average selenium concentration from Jan uary 2007 to December 2008 at 
Location 302/DSCB (mouth of Seng Camp Creek) was 1.96 pg/L; the average since 
December 2008 was 1.36 IJ.g/L. 

2 USEPA improperly (for reasons drscussed below) relies eXlenstvely en readmgs from Outlet 28. which began in December 
2008. 
3 There is no pennit limit at this stream location. so the comparison is to the West Virginia water quality standard. 
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FIGURE 3-8 
Site Plan Near Se.ng Camp Creek 

---------~-----------------

15' Dla. Culvert 
Entrance 

The entire Seng Camp Creek watershed enters the 15 
foot diameter culvert fer a dl81ance of approximately 
5,240' where it discharges approx-Imately 800 feel 
upstream of sample k>cation 302 {mouth of Sang Camp) 

~---- - .:=: 
Existing Pond No. 2 ---

J 
SOO' ~ 2011' 1----- "" 
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SECTION 3.0: EFFECTS ON WATER CHEMISTRY 

Similarly, average concentrations at the mouth of Oldhouse Branch (Location 514/DOB; 
0.68 Jlg/L) and Pigeonroost Branch (Location 507 /DPB; 0.77~J.g/L) have been less than 
2 Jlg/L and the maximum has been consistently less than the 5 llg/L chroruc water quality 
standard. Therefore, there is no apparent cause for selenium-related concern at any of these 
monitoring points. 

USEPA acknowledges that Spruce Fork {the first stream segment receiving Spruce No.1 
Mine drainage where fish are present) has fish assemblages "in relatively good condition" 
and to have remained genera.Uy unchanged over the past 60 years (RD, pp. 32 and 60). [n 

doing so, USEPA contradicts its own expressed concern about effects of degraded water 
qual.ity due to selenium on downstream fish populations. Fu.rther, USEPA presents no 
evidence of impairment of fish or wildlife popuJations attributable to selenium discharges 
from the Spruce No. 1 Mine. 

Finally, it is important to note that seleruum speciation data from valley fill pond discharges 
in the region indicate that most, if not alL of the selenium is selenate, which is the most 
oxidized form and the form least likely to bioaccumulate in fish (Besser eta!., 1 993).4 

Selenium speciation data collected by O-J2M l-Ol.L from the discharge of seven different 
valley fiU ponds at three surface coal mine sites in southwest West Virgirua during 2009 and 
2010. 

Relationship of Outfall 028 and 017 Results to USEPA-predicted Spruce No. 1 Mine Effects 

USEPA contends that data collected from the portion of the Spruce No.1 Mine already 
constructed in Seng Camp Creek indicate that the construction ofvaJley fills in Pigeonroost 
Brand1 and Old house Branch will result in discharges of elevated leve ls of selenium (RD, p. 
44). USEPA's data, as presented in Figure 12 and Table 4 of the RD, do not support this 
contention. None of the values used by USEPA in Table 4 are from Spruce Fork; rathe r, they 
are from Outle ts 017 and 028, which date from previous mining ope rations.s 1l1ese da ta 
reflec t the effects of historical placement of waste in the drainage without consideration for 
selenium management, not the results of fill activity in Pigeonroost Branch and Oldhouse 
Branch, which must comply with the NPOES and SMCRA permit conditions, as discussed 
<1bove in Section 3.1.2. 

Additionally, when evalua ting the data, it is important to p roperly apply West Virg inia 
water quality standards. USEPA mis takenly compares the maximum concentrations to the 
chron.ic criterion (5 J.Jg/ L) rather than the appropriate maximum \W criterion (20 )Jg/ L). 

Outfall 28 
As described above, O utfall 28 is not an appropria te location fo r detennin.ing the potential 
effec ts on f1sh from selenium from the valley fills thus far constructed. Nevertheless, 
because USEPA relies heC~vi Jy on measuremen ts from Outfa ll 28, we address those readings 
here in some detail eve n tJ1 ough OutJe t 028 does not have permit limits fo r selenium 

4 Wn1le the discharge limns are based on total recoverable selenium, selenate is the least likely form to bioaccum ulate in 
aquatic organ1sms in these environments. 

5 The data from Outlet 15 (shown in RD Figure 10) are nol relevant lor c.omparison lo potential discharges from the Spruce 
o. 1 Mine. Outle115 a the Dai-Tex Mine is the discharse from an abandoned deep shaft in the Coalburg seam that is 

discharged to an entirely different watershed (Pine Fork, a !Jibutary in the Guyandotte River system). The discharge is not the 
result of MTM and does not represent anything similar to wha may result from valley fill from the Spruce No. 1 Mine. 
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(Table 3-5) . The ma..ximum value at Outfall28 was greater than the maximum permit limit 
applied to other ouUets (8.211g/L) only twice (see Table 4 of U1e RD). These readings do not 
indicate any violation of water quality standards and, in any event, do not indicate U1e likely 
results of discharges from the permitted valley fills in Oldhouse Branch ar1d Pigeonroost 
Branch because they are not related to Spruce No.1 Mine vaJJey fill activity. 

In October 2006, Mingo Logan started to construct an access/haul road and associated 
sediment ponds in the Right Fork ofSeng Camp Creek. This work consisted of re
configuring existing Pond No.2 and constructing Pond Nos. 1 and 1 AB, all of which were in 
a.reas filled in the 1990s and thereby determined by the USACE during the Spruce Permit 
process to be outside the scope of the Oea.n Water Act (locations shown on Figure 3-9). 

Construction work in 2006-07 on all three ponds was accomplished using excess overburden 
originally placed in the hollow during tl1e 1990s-era mining. Some of the excess spoil from 
2006-era road construction and site development was placed atop fill material that had 
previously been placed in U1e lower portions of the Right Fork of Seng Camp Creek as part 
of the m.id-1990s mining. The remainder of Lhe road development excess spoil was used in 
2007 to create the "erosion protfftion zone" (EPZ) at the toe of Valley Filll A, as required by 
the Spruce No.1 Mine surface min.ing permit. 

As a result, the ponds in the R.ight Fork of Seng Camp Creek were constructed in or of 
excess spoil material deposited in the watershed in the 1990s, before Mingo Logan or any 
other coal operator knew that selenium was a potential issue or took steps to locate and 
selectively handle st>len.ium-bearing rock to prevent the formation of selenium-containing 
leachate. Thus, selenium concentrations at Outlet 028 are in large part the product of the 
1990s-era spoil placement in the hollow and its red istu rbance in 2006, rather than from a 
failure of the selenium handl ing procedures subsequently used at the Spmce No.1 Mine. Tn 
fact, recent sampling (described below) suggests precise!}' this- that U1e selenium detected 
at Outlet 028 from Pond o. 2 is largely attributable to these old unsegregated mine spoils 
or non-fill-related conditions rather than to the more modern st>lenium handling techniques 
used at the Spruce No.1 Mine and in the construction of Valley Fill No. lA. 

Mingo Logan Coal Company initiated an investigation in August 2010 to determine the 
source of elevated selenium concentrations in the discharge from Outlet 028. As noted 
above, this outlet is the discharge from a.n erosion and sediment control pond U)at was 
originally constructed in U1e Right Fork of Seng Camp Creek in the nud-1990s per Surface 
Mi.ne Permit S-5070-91 and NPDES permit WV1013289. This Pond is identified as "Existing 
Pond 2" on Figure 3-9. Outlet 028 wa.s lr<msferred to NPDES permit WV1017021 on 
August 7, 2007. Much of the area upstream from Pond No. 2 in the mainstream of Seng 
Camp Creek was disturbed and filled as part of operations in the 1990s. 
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FIGURE 3-9 
Excerpt from Stream De lineation Map 
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SECTION J.O: EFFECTS ON WATER CHEMISTRY 

TABLE 3-5 
Looan Coal C NPDES Permil WV1017021. Oulletlnl• 

Selenium Limitations 
Outfall Type of Structure Status Notes & Comments Av. Month Max Dally 

001 ln-Sheam Pond Not Constwcted 4.70 B 20 
002 On Bench Structure Not Constructed 4.70 8.20 
003 In-Stream Pond Not Constructed 4.70 8 20 
004 On Bench Structure Not Constructed 4.70 B.20 
005 On Bench Structure Not Constructed Report Only R~rt Only 
006 On Bench Structure Not Conslructed Report Only Report Only 
007 On Bench Struc!Ure Not Constructed Report Only Report Only 
008 On Bench Structure No! Constructed Report Only Report Only 
009 On Bench Structure Not Constructed Report Only Report Only 
010 On Bench Structure Not Constructed Report Only Report Only 
012 On Bench Structure Not Constructed Report Only Report Only 
014 On Bench Structure Not Constructed Report Only Report Only 
015 On Be11ch Structure Temporary Strucwre '4 '2 Report Only Report Only 
017 On Be11ch Structure Temporary Slruc!Ure '4 "3 Report Only Report Only 
018 On Bench StruciLJfe Not Constructed Report Only Report Only 
019 On Bench Structure Not Constructed Report Only Report Only 
020 On Bench Structure Not Constructed Report Only Report Only 
021 On Bench Structure Not Co11structed Report Only Report Only 
022 On Bench Structure Not Constructed Report Only Report Only I 

023 On Bench Structure Not Constructed Report Only Report Only I 

024 On Bench Structure Noi Constructed Report Only Report Only 
025 On Bench Structure Not Constructed Repon Only Report Only I 

026 On Bench Structure Not Cor1struc!ed Report Only Report Only 
027 On Bench Structure Nor Constructed '5 Report Only Report Only 
028 In-Stream Pond Constructed Report Only R~ort Only_ 
029 On Bench Structure Not Constructed •1 Report Only Report Only 
031 On Bench Structure Constructed '1 Report Only Repon Only 
032 On Bench Structure Not Constructed '1 Report Only Report Only 
033 On Bench Structure Not Constructed Report Only 

-
Report Only 

NOTES. 
'1 Outlets 029. 031. and 032 discharge into non-jurisdrctronal areas in the Rrght Fork of Seng Camp, ultrmately discharging through Our let 028. Except for Outlet 031, 

these structures are not. constructed No discharge recorded at Outlet 031 . 
'2 Outlet 015 Is the discharge from a temporary structlHe in the actrve area. Discharge is to non-jurisdictional area in Spruce Fork. No reported drscharges. 
'3 Outlet 017 is the discharge from a lemporary structure in the active area. Drscharges to non-Jurisdictional areas in Pigeonroost Brcmch. One reported dtscharge. 
"4 Structures are classified as ternporary. During minrng. the structures are reconstructed as excavation proceeds to underlyrng seams. 
'5 Based upon available information. i1 is unclear if this discharge is directly to jurisdrctional waters . 
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SEC1lON 3.0: EFFECTS WATER CHEMISTRY 

l'vlingo Logan retained Sturm Environmental Services to coUect and analyze water samples 
from designated locations within the Right Fork of Seng Camp Creek in order to isolate the 
potential sources o( selenium found in the discharge from Outlet 028. The locations of these 
samples are shown on Figures~ 10 and 3-11, and are described as follows: 

Site Description 

SCABL 
In-stream monrtoring site situated on the Left Fork of the Right Fork of 
Seng Camp Creek immediately adjacent to and prior to entenng Pond 1AB 

SCABR 
Right F J"k of Seng Camp Creek at the toe of the EPZ for Valley Fill 1A, 
represen;.~g the discharge from the fill ing activihes 

SC Pond Access Road Ditch Groundwater seep discharge from the 1990s-era fill mate rial 

SC Iron Seep G·oundwater seep from the 1990s-era ti ll material 

SC 151nftow In-channel sample collected prior to entering Sediment Pond No. 1 

sc 15-1 Discharge from Sediment Pond No. 1 

sc 15-2 Discharge from Sediment Pond No 2 (Outlet 028) 
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SEC n ON 3 0 EFFECTS 0 WATER CHfM:Sll!Y 

FIGURE 3-10 
Flow Diagram Right Fork of Seng Camp 
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FIGURE 3·11 
Special Sampling Right Fori< Seng Camp 

EJiistrig Pond 2 
(s.5070-91) 

SCPONO 

Erosion Protedlon Zone 
(EPZ) 
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SECTION 3 0: EFFECTS ON WATER Cl£MISTRY 

Samples were collected during a three-month period from August 2010 through October 
2010 with the following results: 

August 20,2010: 

As shown in Table 3--6, there was no flow at the monitoring station located between 
the toe of Valley Fill 1A and Pond No. lAB (sample location SCABR). Thus,~ 
Fii11A was not contributing selenium to the sediment control svstem. 

The measured selenium concentration entering the system at site SCABL (located in 
the Left Fork of the Right Fork of Seng Camp Creek as shown on Figures 3-10 and 
11) was 83 pg/L. There have been no filling activities in the Left Fork of the Right 
Fork and the perimeter sediment ditches situated on the up-dip side of the active 
mining area in this watershed were not discharging. 

A seep within the 1990s-era fill ma teriallocated in the former channel of the Right 
Fork of Seng Camp Creek between Pond lAB and Pond No.1 migrates to the surface 
in the middle portion of the fill area (U1e site is known as "SC Pond Access RD 
Ditch"). On this date, the site was discharging at an estimated rate of 182 gaJJons per 
minute, with a selenillm concentration of 7.0 ~tg/L. Dming this period, this site was 
contributing about 33 percent of the inflow into Sediment Pond No. 1. 

During this period, the average selenium concentration entering Pond No.1 was 
6.4 ~g/L. It should be noted that Ponds 1 and 2 are equipped with adjustable siphon 
discharges that are regulated by operation personnel. The discharge from the 
structures is adjusted based on obseTVed field conditions such that the inflow does 
not necessarily equal the discharge rate. 

September 24, 2010: 

nu~ selenium concentration at site SCABL was 5.4 J..lg/L. Again, there was not any 
filling activity under the Spruce No.1 Mine USACE permit contributing to this site, 
nor were the re discharges from the sediment ditches in the wa tershed. Additionally, 
site SCABR (discharge from Va lley Fill lA) was again drv. There was no discharge 
at site SC Pond Access RD Ditch during tJ1is period. TI1e selenium concentrations at 
site 5C 15-1 (ouUet from Pond No.1) and SC 15-2/ 028 (Outlet from Pond 2) showed 
an increase compared to tbe intlow to Pond No.1, indicating tha t selenium 
contributions are probably originating from the older fi ll material composing piU'ts 
of the ponds and the areas between the two ponds. 

October 08, 2010: 

Selenium levels were very low, less than 1.0 l!g/ L at all sites with the exception of SC 
]ron Seep (1 J..lg / L), SC 15-1 (4 .7 11g/L), and 15-2 (5.5 ).l.g/L). Site SCABR again did 
not have measurable flow. These results again showed an increase in concentrations 
as water flowed through the ponds and inteTVening old fill areas. 
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TABLE J.6 
Seno CamD S Resull - · "1""'--"j -------

Cross Flow 
Relt~renco ID (gpm) 

August 20, 2010 

SC ABL 244.00 

SCABR 0.00 

SC POND 182.00 
ACCESS 
RD DITCH 

SC 151RON 79.00 
SEEP 

SC 151NFLOW 538.00 

sc 15-1 349.00 

sc 15-2/028 468.00 

Seplember 24, 2010 

SC ABL 29.00 

SCABR 0.00 

SC POND 0.00 
ACCESS 
RD DITCH 

SC 151RON 94.00 
SEEP 

SC 151NFLOW 235.00 

sc 15-1 91.00 

sc 15-21028 88.00 

~ 

Field 
pH pH 

Units Units 

8.5 7.4 

7 7 6.3 

6.7 6 .2 

7.8 6.3 

6 .0 6.4 

7.8 6 .4 

8 .1 6.2 

6.5 6.2 

7.7 6.4 

7.9 6 5 

8.5 6 .6 

ARCH_COAL _EPI\ RD_TECH_EVAl_DOC_11_29-10_FINAL 

Flvld 
Temp 
(•F) 

68 

70 

54 

72 

77 

75 

()6 

63 

68 

72 

73 

Total Hot Min 
Alkalinity Acidity Acidity Total Total 

mgll mg/L mgll Sullato AI 
c.aco, CaCO, C.aCO, (mg/L) (mg/L) 

54 <1 0 111 0 12 

108 <1 0 154 0 09 

162 <1 0 .0 189 <0 05 

99 <1 0 156 0.25 

103 <1 0 119 0.13 

88 <1 0 111 033 

80 <1 0 188 <0.05 

127 <1 0 279 0.08 

137 <1 0 327 0.05 

136 <1 0 356 <0.05 

119 <1 0 330 0.05 

COPYRIGHT 2010 BY CH2M HILL, INC 

SECTION 3.0: EFFECTS ON WATER C~EMISTRY 

Total Total Spec. Total Dlss Dls6 
Fe Mn TSS TDS Cond. Se So AI 

(mg/L) (mgll) (mgll) (mg/L) (llmhDS) (IJOIL) (IJg/L) (mg/L) 

0.17 <0 01 7 278 390 8.3 6.1 <0.05 

0.15 0.02 9 400 540 7.0 7.0 <0.05 1 

2.67 4.46 4 461 500 1.6 1.4 <0.05 

I 

0 35 0.35 10 404 540 6.4 4.6 <0.05 I 

0.14 0 28 7 334 470 5.0 4.8 <o o5 1 

o.n 0 .23 13 326 480 4.8 4.6 0.09 
I 

0.10 D 04 2 354 450 5.4 5.4 <0.05 I 

,I 

8.13 6 .66 18 494 670 0.7 <0 6 <0.05 

0 .77 2.72 5 685 720 2.8 2 1 <0.05 

0.30 1.09 2 597 780 4.5 4.5 <0.05 

0.19 0.55 2 590 720 4.8 4 .7 <0.05 
-
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FIGURE 3-12 
Outlel 017 Map 
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TABLE 3-7 (CONTINUED) 
Dnll Hole Dala 

Site Number: DT0727 

Sample 10 
41 
42 
43 
44 
45 
toe 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5€ 
57 
58 
59 
60 
6 1 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
15 
76 
17 
78 
7G 
80 
81 
82 
83 
3-4 
85 
8.€ 
87 
88 
89 

Depth (Feet) 
16= oc 
17C OC 
175 IX! 
11550 
178 40 
161 00 
1B4 00 
187 00 
19:00 
19~ 00 
195 00 
199 00 
201 20 
202 70 
203 30 
203 80 
204 20 
205 00 

205 40 
208 70 
2 2 70 
2 1~ 20 
2 14 20 
21 5 00 
2 5 50 
2 1E 40 
218 40 
221 40 
22~ 20 
22EOO 
229 00 
232 00 
234 30 
237.00 
241 .70 
,41 9C 
242 4G 
:?42 7C 
244 00 
~44 5C 
247 7C 
24S.2C 
251 20 
253 20 
255 00 
257 70 
26:! 00 
_65 0 
268 10 

-1 tO.OO 
1 7~.00 

17 50 

178 40 
181.00 
184.00 
187.00 
190.00 
193.00 
195.00 
199.00 
201.20 
202.70 
203.30 
203.8C 
204 2C 
205.02 
205 40 
205.70 
212.70 
213 20 
~14 20 
215 00 
21:: 50 
216 40 
218 40 
221. 40 
223 20 
225 00 
n ; oo 
232.00 
234.30 
23? 00 
21!1.70 
2L1 .9Q 
2L/. 4() 

2L2 70 
2L4.00 
2L4 5() 

2L/ 70 
2t.8.20 
251.20 
253 20 
255.00 
257.70 
262 00 
265.10 
26910 
26840 
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Strata 
Thickness 

(Feet) 
5.0 
5.0 
0. 1 
2 9 
2 & 
30 
30 
30 
30 
30 
30 
2 2 

5 
0 6 
05 
o.: 
0 8 
0.: 
1 3 
60 
05 
, 0 

DB 
05 
0.9 
2 0 
3.0 
1.8 
2.8 
30 
3.0 
2.3 
2.7 
4.7 
0.2 
05 
03 
1 3 
OS 
3 .< 
0.5 
10 
2 0 

8 
'27 
43 
3 1 
30 
03 

Rock 
Type 
ss 
ss 
SH 
ss 
SH 
SH 
SH 
SH 
SH 
SH 
SH 
SH 

COAL 
DSH 
SH 

CARe 
SSH 

CARB 
:JSH 

COAL 
DSH 
SH 

COAL 
C F CLAY 

CLAY 
SH 

ESH 
ss 
SH 
SH 
SH 
SH 

SS/SH 
ss 
SH 

COAL 

BSH 
SH 

DSH 
COAL 

05HICARB 
OSH 
DSH 

H 
SHISS 
ss 
ss 
SSH 
BSH 

se 
(mglkg) 

0.13 
D 11 
1 61 

0 14 
0.21 

54 
049 
094 
068 
0.51 
J50 
J6D 

J 55 
1.83 

::>&7 
J72 
3.46 
J87 

4.02 
1.03 

0.34 
0.69 
0 54 
] .55 
024 
0.36 
0 18 
0.25 
) .16 

J1B 
0.22 
) .71 

9.14 
1.62 
1.15 

6.28 
1.03 
035 
053 
0 52 
)18 

<0.06 
)45 
4.35 
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Volume Weighted % 
Selenium 

Tatal As per Material 
Column Handling Plan 

J 650 
J 550 
::>081 
J 406 
0609 

620 
1 470 
2.820 
2.040 
.530 

1.500 
1.320 
0.000 
0.336 
0915 
::>348 
0.576 

384 
1.131 
0.000 
2 010 
1 030 
0.000 

. 170 
0.621 
"1 080 
1 6~0 

0 432 
i 008 
0540 
0 750 
.3E8 

0486 
1 03L 
J 142 
J 
2 742 
2. 106 
::>580 
::> 000 
3. \40 
3.090 
0 700 
0.95.: 

.4Q.: 

0 77.: 
0.093 

.350 
305 

0.€50 
ossc 

0.406 
0.609 
, 6 2 
1.470 
2.820 
2040 
1530 
1 500 
1 320 
0000 
0336 
0 9 '5 

0 516 
1 3 8-4 

1 131 
0 000 

0.000 
0. 170 
0.621 
1 080 
1.650 
0.432 
1.008 
0540 
0.750 
0.368 
0480 

.034 
0.142 
0000 

0 O!Xi 

0 700 
0954 
1.404 
0 774 
0.093 
1 350 



TABLE 3-7 (CONTINUED) 
Drill Hole Data 

Site Number: DT0727 

Sample 10 Depth (Feet] 
90 269.40 269.DO 
91 269.00 269.50 

92 269 60 n· DO 
93 27 00 273.00 
94 273.00 2i5. JO 
95 27500 217 50 
!JE 277.60 278. c 
97 278.1C 280.4C 
98 2804C 280.90 

99 2BO.OO 282 1 
100 282 1 284 30 
101 2a4 30 289 DO 
102 29900 2:i4 00 
103 234 00 2~300 

104 239 00 304 ::J 
105 3J4 00 305 .J 
106 3J5 00 3~0 ::lO 
107 3 0 00 3.3 70 

108 313 70 3·4.80 
105 3 4.80 3•6.40 
11C 3 5 40 3· 6.90 
111 3 600 32000 
112 320 00 323 00 
113 323.00 326.00 
11~ :>26 00 329.00 
115 329 00 332.00 
116 332.00 335.00 
117 335.00 538.00 
118 338.0C 34' .0C 
119 341 00 344. 0C 
120 344.00 347 00 
121 347 00 350.00 
122 350.00 353.00 
123 35300 354 30 
124 354.30 354.90 
125 354 90 357 00 
26 357 00 352 00 

127 352.00 365.00 
128 355 00 36/i 
129 357 70 370 00 
13C 370 00 373.00 
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Strata 
Thicknes~ Rock 

(Feet) Type 
0.6 COAL 
0.6 BSH 

4 DSH 
20 SH 
20 SH 
213 DSH 
C 5 OSH 
2.3 COAL 
C5 BSH 
1 2 SH 
~ '\ 
L ~ SS!SH 
47 ss 
50 ss 
5.0 ss 
50 ss 
1.0 SSH 

0 ss 
37 ss 
1.1 SS/CONG 
1.6 COAL 
.5 FCLAV 

3 1 SH 
30 SSH 
30 s· 
30 SH 
30 SH 
30 SH 
30 SH 
3 0 SH 
:=o SH 
:: o SH 
30 SH 
~o SH 
1 3 SH 
0.6 ss 
2.1 SH 
50 ss 
3.0 ss 
2.7 SSICONG 
2 3 SH 
3.0 SH 
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Volume Weighted 0k 

Selenium 

Se Tot! I Ai. per M<illtirial 

(mgfkg) ColullYI Handling Plan 
0000 D.OCO 

, ,54 924 
J 24 0 336 033 
J 4 0 280 0.280 
J 83 1860 1.660 
J 96 2 496 2496 
3.11 555 

0000 D.OCO 
3.27 1535 

0.25 0 300 0 3CO 
:) 0 242 0 24; 
<006 0 '41 0.141 
<006 o ·,so 0 5C 
.J.09 0.450 0450 
<0.06 0 50 0. 50 
J.i7 0 iiO o.r:o 
0.09 0 450 0 450 
3 20 0 740 ) 74(1 

J.46 0506 .J.soe 
0 JOO 0.00 

3.43 1 715 

1.46 4 526 
:1 49 1 470 • 47 
0 53 1 590 1.590 

22 0 660 0.560 
1.07 3 2 0 
)67 OiO 2.0 10 
J 66 1m 1.980 
1.13 3 300 
) 47 1 410 1.41 0 
J44 I 320 ' .320 
J 66 1 980 1.9EC 
J .84 2 520 2.52C 
::> 62 0 BOO 0 80€ 
O.i3 0 078 O.D7E 
0.34 0 ,.14 0 714 
32 1 250 1 2 I 

J. 'O 0 300 .300 
J.29 0 783 0.78~ 

:>35 09~ )805 
0.22 0 560 ) .6€0 
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SECTlON 3.0: EFFECTS ON 'NA TER ~EM IS TRY 

at Outlet 17 are s:imilarlj' not predictive of Likely discharges from permitted valley fills in 
Pigeonroost Branch and Old house Bmnch. 

• [tis very important to note that USEP A confuses Seng Creek and Seng Camp Creek (as 
reflected in footnote 14, RD p. 47); these are two entirelv different watersheds. Fish have 
been ana.lyzed from Seng Creek, as reported by WVDEP (2009), but no data are available 
from Seng Camp Creek. The high selenium concentrations in water and fish from Seng 
Creek are considered by USEPA to renect effects of the Spruce No. l Mine, which is not 
accurate. No available data or literature information have been found that would predict 
harmful bioaccumulation of selenium in fish in Spruce fork. 

3.2 Total Dissolved Solids/Conductivity 
USEPA contends that conductivity increase as a result of mming activity is a major stressor to 
<lquatic communities. This evidence is entirely based on changes or shifts in populations of 
sensitive species on macrobenthos communities. No evidence is presented in the RD regarding 
potential impacts of conductivity or total dissolved solids on other aquatic communities such as 
fish species or salamanders. Potential impacts to these communities are discussed in Section 4. 
The following discussion iocuses on key issues associated with the evidence of conductivity as a 
srressor to the macroinvertebrate community. 

3.2.1 Conductivity Defined 
USEPA continu~s to use conductivit~, as a basis for its action under 404(c). In Section V.B.l.b of 
the RD, USEPA provides background on conductivity and concludes th.is introduction with the 
statement (on pages 47--48): 

"Conductivity is an excellent indicator of the total concentration of all ions and is also a 
good predictor of aquatic life use impairment, especially in the ecoregion 69 in which the 
Spruce No. l project is located.'' 

Conductivity is an indicator of the total concentration of ions present in \Vater; however, as 
discussed in tJ1is document, there are readily accessible peer-reviewed analyses that clearly 
indica te that conductivity alone is a not good predictor of aquatic life use impairment. 

Electrical conductivity (EC) is used as an indicator of ionic strength in a water body, often in the 
absence of, or prior to obtaining, data on specific constituents present in water from analytical 
tests. It is an easy measurement to make- thus its usefulness as a quick indicator of ionic 
strength. However, it does not provide informntion related to the suite of specific constituents 
in the water that influence water quality (e.g., sulfate, bicarbonate, chloride, and/ or a. 
combination of othe r ions) as it re lates to ecological effects. Thus, EC does not provide useful 
information to assess ca use-and-effects relationships because similar conductivity levels may 
have vastly different concentration of chloride, sulfate, or other ions that influence aquatic 
species differently. 

USEPA indicates in its RD that conductivity is "a good predictor of aquatic liJe use 
impairment." The agency further character izes impacts of conductivity using multiple terms, 
including changes in "native biota," adverse impacts based on WVSCI scores, genus level 
impacts to macro invertebrates, decline in mayfly /stonefly I caddisfly species richness, 
"extirpation" of macroinver tebrate taxa, native taxa reduction, etc. to support its assertions 
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SECTlON 3.o- EFFECTS ON WATER CHEMISTRY 

relationship. Calcium, sulfate, and magnesium •.vere correlated with the greatest number of the 
biotic metrics; TDS and conductivity showed w t>aker correlahons. 

In comments on the draft conductivity benchmark document, one reviewer (Redmond, 2010) 
noted that there is not a clear relationship between the reported number of Ephemeroptera 
genera and conductivity in the supplemental dataset developed by USEPA, as shown in Figure 
3-14. Redmond 's ani'\lysis indicates that there is no apparent relationship between the 
occurrence of Ephemeroptera genera and conductivity up to about 2000 uSjcm The results also 
indicated that the observations of the occurrence of Ephemeroptera genera were consistent with 
chronic and acute toxicity thresholds identified through toxicity tests , as also illustrated in 
Figure 3-14. Other commenters (O'Hayre and Amendola, 2010) note that, in exam.ining 
Figures A-1 and A-2 in Appendix A of the benchmark document, conductivity is clearly a poor 
predictor of the number of Ephemeroptera genera present at a sampling site. 
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Total Ephemeroplera Genera and Conductiviry Based on USEPA Supplemental Datasel (reproduced from Redmond, 20 0) 

Similarly, the resul ts of an ongoing s tudy of mined and unmined streams in the Spruce No. 1 
Mine project area (the Dal-Tex s tudy), clearly show tha t there is a poor correlation between EPT 
and EC as seen in Figure 3-15. 
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SECOON 3.()- EFFECTS ON WATER CHEMJSTRY 

TABLE l-B 
Proportional Abundance of Funcbonal Feeding Groups in the Pond/Passmore Study (GEl, 2010) 

Functional Low Mining Moderate Mining High Mining 
Feeding Group Unmined Sites Activity AcUvity Activity 

Gather-collector 29% 23% 24% 24% 

Scraper 14% 17% 4% 8% 

Filter-collector 12% 20% 24% 24% 

Predator 21% 26% 20% 28% 

Shredder 21% 14% 28% 12% 

Plercer 2% 0% 0% 4% 

TABLE 3-9 
Proportional Abundance of Habit Groups in the Pond/Passmore Study (GEl, 2010) 

Low Mining Moderate Mining High Mining 
Habit Group Unmined Sites Activity AcUvity Activity 

Swimmer 14% 17% 16% 12% 

Clinger 62% 71% 68% 80% 

Burrower 5% 0% 0% 0% 

Sprawler 17% 11% 16% 8% 

Climber 2% 0% 0% 0% 

USEPA relies on a very narrow metric to attempt to show that streams influenced by mining 
activity have poor water quality and does not consider the functional groups, characteristics of 
the biotic community, or types of habitat that are present. By comparison, the WVDEP 
guidance for interpreting narrative \Vater quality criteria uses a more holistic and 
comprehensive assessment of the benthic macroinvertebrate community. "DEP has 
d etermined that significant adverse impact is more than a change in the numbers or 
makeup of the benthic macroinvertebrate community in a segment of a water body 
downstream from a point source discharge. It is. instead, a mate rial d ecline in the overall 
health of an aquatic ecosystem" (WVDEP, 2010). 

Use of the Term Extirpation 

Additionally, USEPA uses a number of terms to describe the potential e ffect of conductivity on 
native biota, primarily referring to EPT. 1t frequently uses the term "extirpated" and calculates 
"extirpation coefficients" in the draft Conductivity Benchmark Report (USEPA, 2010c). While 
there a re a number of definitions of extirpated in various dictionaries, the most conunon is " to 
destTOy wholly: or to '-vipe out." This term, CIS used by USEPA, is not an ecologically accurate 
description of what actually occurs in streams affected by mining operations. As explained 
above, a shift in species can occur without "extirpation" or a reduction in ecological function . 

The presence or absence of a particular species, genus, or family of macroinvertebrates in a 
stream may be due to many reasons, natural or man-induced . The term extirpation is more 
often used in an ecological sense to indicate the loss of a species h·om <~ n area tha t is within the 
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SECTION 3.0: EFFECTS ON WATIER Oif.M STRY 

range where it used to occur (USFWS, 2010). It is typically applied to threats to a species that 
result in its totaJ loss or even extinction. As applied in the context proposed by the RD, it would 
suggest that the impacts of the MTM/VF to these streams were comparable to the extinction of 
a spec1es. 

In cases where there is an absence of a sensitive species below mming activtty, or any of a 
number of other land use changes, the effects of elevated IDS are generally much more subtle 
than implied by the term "extirpation." It appears more likely u,at elevated ms influences the 
ab ility of sensitive species to compete with other species, possibly because of a disruption in 
osmoregulation or other TDS-related factors. While such factors may cause a species shift to a 
more IDS-tolerant species assemblage, this shiit is not ''extirpation" within the commonly 
understood context of the word. 

The water body conditions that support the continued occurrence of one or more species vary 
considerably. The presence or absence of species in a stream segment may be the result of non
toxic physicochemical factors such as habitat degradation. 0\a.nges in observed species 
assemblages from one stream segment to another may not be due to their" extirpation" from the 
stream as much as to their relocation downstream to areas where the habitat conditions are 
preferable. Thus if higher conductivity waters at an upstream station are unsuitable (or a 
species due to its inability to osmoregulate adequately, it will drift downstream to areas where 
habitat or water conditions are more suitable. 7 

This is evidence of this shiit in EPT as a result of habitat conditions in data for the unmined and 
mined streams included in the Dal-Tex study currently being conducted in the Spruce No.1 
Mine region, as summarized in Figure 3-16. 

50.00% 
45.00% 
40.00% 
35.00% 
30.00% 
25.00% 
20.00% 
15.00% 
10.00% 

5.00% 
0.00% 

FIGURE 3-16 

a. 
2.. 
""' u 
.Q 

"' ~ 
~ 
al 

.£:! 
~ ._ 
:.::; 

:e .>£ 
0. u E 2. 

.2 .s= 
-t' "' c: u 

~ c: u ':i 0 "' .2 al -c ~ 
"' !E c 
~ 
~ .... '3 :.::; 1%) 1-
d> 

'E 
:.::; 

Unmined Strea ms 

? .c J:. :0 0: -c c: u u 
~ c: c: ·;::: ::1 E ~ 
0 ~ r1) .!:. ~ 0 
~ c:ti u ~ -c Ctl .:.: u ~ u .c. E c: Qj u u 0 "' ilJ c 0 "' 

d> ::1 "' "' ,Q 
V> 

~ d> 

"' "' ::1 0 V> 
c:ti 0 1.:;1 0 .c. 0 ~ 

Ci5 J:. ""' ..t::. 0 u """ c """ 0 u .c. 
'3 u .:.: 

0 cr: 0 u 
1- a:: cr: 0 

cr: 

Mined Streams 

Percent EPT for Samples collected in Mined and Unmined Slreams in the Spruce No. 1 M1ne Project Area 

• % EPT 

7 Pond acknow!edged t is orifl and actually suggests that "future research should focus on .. Investigations o( chronic effects on 
osmoregulation from elevated specific conductance. cataS1 rophic drift with no recolontza!10n. _ .. ' . 

ARCH_COAL _j:PA RD_ TECH_EVAL_OOC_11_;5!.1 O_F INAL 
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As these data indicate, percent EPT increases substantially as upstream Rockhouse Creek sites 
are compared with sites further downstream. The percent of EPT in the two stations with better 
structural habitat (two downstream sites) is higher than, or comparable to, that found for the 
streams unaffected by mining as seen in Figure 3-16. In fact, there is an obvious progression of 
sequentially higher EPT percentage hom the upstream relatively poor habitat to the 
downstream station with very good habitat, even though the specific conductivity throughout 
this entire stream section is higher than 600 uS/ em. Th.is is further discussed in Section 4.1. 

The potential for one or more species being absent as a result of other factors, such as increased 
TDS or degradation of habitat, may cause the replacement of one species by another more 
suited to the changed conditions. However, this shift in species frequently occurs as a result of 
many d1anges in a watershed and is not comparable to the extinction of a species as suggested 
by the term extirpation. 

Habitat Influences Species Present 

USEPA's use of conductivity to represent potential TDS impacts to aquatic life over-simplifies 
the situation and ignores the complex relationships between specific ions, habilat conditions, 
and biotic response. USEPA suggests in the RD that changes in conductivity alone explain most 
o( the differences in the shift of sensitive species and that factors such as habitat provide little 
ability to predict taxa reduction. It cites a correlation coefficient value (R2) of 0.63 between its 
Observed/Expected (0/E) index and conductivity, but an R2 score of only 0.28 for this index 
and RPB habitat scores. What USEPA fails to indicate is tl)at the data set it selected tor this 
analysis minimizes the potential influences of habitat on the 0 / E scores. Only 5 of the nearly 40 
sites had habitat scores less than 140, the range in which a habitat influence on scores would be 
expected . Given the biased nature of this analysis, it is surprising U1at even 28 percent of the 
variability in 0/E scores is explained by habitat scores in this dataset. 

The complexity of the situation and the potential for confounding influences is actuaJly 
illustrated quite well by data presented in Appendix 2 to U1e RD, as shown in Figure 3-17. The 
figure presents the potential effeclS of conductivity and habitat scores in relationship to wvscr 
scores. USEPA contends that 62 percent of streams with good h<:~bitat and conductivity levels Ln 
excess of 500 uS/em are degraded (based on WVSC:l scores less than 68). Howeve r, the 
evaluation is based on a wide range of stream habitats, many of which were affected by mining 
prior to implementa tion of today's mi.ning requirements. 

If the conductivity were as good a predictor of degraded conditions as USEPA suggests, one 
would expect that 7.5 to 80 percent or more of streams with conducti ity greater than 500 uS/em 
would be degraded. The information in Figure 3-17 can just as easily be interpre ted to indicate 
that degradation of r~quatic communities in streams that are affected by mining is not inevitable 
as USEPA suggests, but can be effectively managed. USEP A indicates that the re are only 
s lightly more streams that are degraded when habitat conditions are poor, suggesting that 
·water quality is the more important influence. Hmvever, the data show that 89 percent of 
streams \-vith conductivity greate r than 500 uS/ em and poor habi tat scores are degraded, which 
is considerably higher than the 62 percent value posited by USEPA in streams that may have 
had water quality influences other tha n elevated cond uctivity . The information in Figure 3-17 
also shows that habitat is a better predictor of degradation than conductivity. In streams with 
conductivity less H1an 300 uS/ em, those wiU• poor habitat scores \Vere evaluated as degraded at 
77 percent of the sites. 
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SECTION lO: EFFECTS ON WATER CHEMISTRY 

CooouctMty >~0 Condudfvity <300 
All Sites: N=4 17 All Srtes: N=-475 

I I 
AND WVSCI <68 AND VNSCI <68 

76% degraded 35% degraded 
317 of 417 sites 167 of -475 sites 

I I 
I I I I 

AND Good Habitat >140 AND Poor Hab!!at <120 AND Good Habitat >140 AND Poor Hablat <120 
62% degraded ss•A. degraded I 5% degraded 77% degraded 
79 of \28 sites 103 ol116 si(es 31 of 204 sites 73 of 95 s;"\es 

FIGURE 3-17 
USEPA's lllus ration of the Influence of Conductivity and Habit a on Degradation as measured by WVSCI Scores (USEPA, 201 0) 

3.2.3 US EPA's Justification for Using 500 ~Stem as a Stream Health Criterion 
USEPA has relied on a very narrow indicator (i.e., a shjft away from certain EPT genern) to 
justify use of 500 uS/em as a level of conductivity that may result in a violation of West 
Virginia's narrative water quality standard_ USEPA has indicuted that in-stream conductivity 
levels above 500 pS/ em are likely to be associated with adverse impacts that may rise to the 
level of exceedances of narrative state water quaJity standards (USEPA, 2010- April I 
guidance letter). In the previous section, information was presented related to t11e weakness of 
the USEPA argument, indicating that there is significant variabiuty associated with this 
relationship beh·veen EC and EPT taxa. USEP1\ clearly did not closely examine otl1er potential 
causative factors. but surprisingly (particularly given more holistic stream evaluation measures 
developed by USEPA and WVDEP), attempted to discount factors such as habitat and indicate 
tl1at conductivity is t11e primary causative factor in determining the relative ecological health of 
streams. USEPA also failed to evaluute specific mining practices and stream mitigiltion that 
could reduce or eliminate min.ing activity impacts. 

WVDEP Spt>Cifically addressl'd the use of conductivity and the lnck of accuracy of the 
500 uS/em vi!lue used by USEPA to indicate e xceeedance of the narrative water quality 
standard, stressing that more than a conductivity measurement is required to assess the health 
of a stream. Figure 3-18 (from WVDLP, 2010) clearly demonstrntes t11at the stream health 
sihlntion is much more complicated than USEPA suggests. It is obvious that there are many 
sites witl1low conductivity that are impaired and many sites with elevated conductivity that are 
not impaired. 
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FIGURE l-18 
WVDEP Data on the lack of Precision ·or Conductivity in Predicting Impairment based on WVSCI scores ('M/DEP, 2010) 

\\I .. VDEP indicates that USEPA rehes on the Pond-Passmore Study, ..... ·hich found a shift in the 
benthic macroinvertebrate community downstTeam from mining activity as discussed above. 
USEPA discussed this shift in terms of" extirpation" o f native species, as synonymous with 
degradation . vVVDEP indicates that " where the only impacts to this component of the 
ecosystem are diminish ed numbers of certain genera of mayflies, without evidence that thjs has 
had any adverse impact of any significance on the rest of the e<:osystem, the State canno t say 
that there has been a violation of its narrative standard'' WVDEP indicates lowered biological 
conditions can co-occur with increased ionic strength, but that there is uncertainty associated 
with the specific pollutant or pollutants and concentrations caus ing the effects. V\·'V.DEP also 
indicates that US EPA's correlation s tudies do not distinguish the effec ts of increased ionic 
strength from other stressors. Conductivity measures the potential for toxic effec ts or other 
influences on bio logica l communities from a number of ions such as chloride (for which WV has 
an adopted water quality s tandard), sulfate, and bicarbonate. Unlike USEPA, vVVDEP 
considers all o( these factors in conjunction with habitat and biological assessment information 
in assessing compliance w ith its narrative water quality standard. This is a much more holistic 
and meaningful assessment of stream health than that used by USEP A in its RD. 

vVVDEP h as d eveloped stressor evaluation gUJdance for impaired s treams to evaluate the 
likelihood of ionic strength being a significant contri butor to impa irment. Table 3-10 sho\VS the 
criteria tha t WVDEP uses to assess potential causes of Impairment related to ionic strength. 
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SECTION 10: EFFECTS ON WA lt:R C EIAISTRY 

TABLE 3-10 
WVOEP Criteria for Evaluating Stressors Related to Ionic Siren th (WVDEP 2010) 

Candidate Stressor 
Parameter Thresholds Evidence for Conductivity as a Cause for Stress 

< 326.9 uS/em Eliminated as a stressor 

327 - 516.9 uS/em Equivocal or no trend 

517 - 766 9 uS/em Weak stressor 
Conduclillity" 

767-1074.9 uS/em Possible stressor 

1075- 1532.9 uS/em Likely s essor 

> 1533 uS/em Definite stressor 

< 56.9 mg/L Eliminated as a stressor 

57- 119.9 mg/L Equivocal or no trend 

120-201.9 mg/L Weak stressor 
Sulfates 

202 - 289 9 rng/L Possible stressor 

290 - 416.9 mg/L Likely stressor 

>417 mg1L Definite stressor 

< 60 mg/L Eliminated as a stressor 

60.1 - 80.0 mg/L Equivocal or no trend 

80. 1 - 125.0 mg/L Weak stressor 
Chloride 

125.1 - 160.0 rng/L Possible stressor 

160.1 - 229.0 mg/L likely stressor 

>230 mg/L Definite stressor 

aconsidered as independent stressor in non-acidic. non-acid mine drainage streams, when conductivity values 
meet threshold ranges and sulfates and chloride violate conditions listed 

lt is also important to note that portions of Spruce Fork exhibit conductivity levels above 
500 uS/em and that USEPA acknowledges the healthy fish population in Spruce Fork. USEPA 
has considerably changed its discussion from the analysis presented in the PD related to 
potential impacl<; on fish populations. It now indicntes in the RD that U1e fish population in 
Spruce Fork is relatively healthy and that the rock bass and smalJmouth b<~ss tJ1at are present 
there are moderately sensitive species. 

USEPA indicated tha t there was evidence of recreational fishing in 2010 and notes that the 
species present in Spruce Fork have not changed appreciably in the last 60 years. US EPA 
concerns for impacts to fish populations as stated in the RD cue addressed almost solely to 
purely hypothetical concerns that Spruce No.1 Mine operations will create conditions 
conducive to the occurrence of blooms of toxic golden algae and the potential toxic efiects of 
such algal blooms on fish. Technical issues associated h·ith the weakness of the USEPA 
argument on the potential for toxic algal blooms are addressed in Section 4.3.1 of this document. 
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SECT10 3.0: EFFECTS ON WATER CHEMISTRY 

In conclusion, USEPA has relied on a very narrow indicator (i.e., a shift away from certain EPT 
genera), to justify use of 500 uSjcm as a level of conductivity that may result in a violation of 
West Virginia's narrative water quality standard. In contrast, West Virginia has developed a 
comprehensive weight of evidence approad1 for evaluating compliance with the narrative 
water quaJjty stlndard and has come to the opposite conclusion. 

3.2.4 Conclusions Regarding Conductivity 
TI•e following conclusions can be made based on the review of USEP A's use of conductivity as 
an indicator of stream impacts. 

• USEPA assertions related to conductivity effects are entirely based on shifts in certain native 
biota; no suggestion is made in the RD concerning potential impacts of conductivity or total 
dissolved solids on other aquatic communities such as fish species or salamanders. 

• There is SITong evidence tJ•at calls into question the strength of the relationship in 
conductivity to effects on sensitive groups such as Ephemeropt:era that is the basis of 
USEPA's assertions regarding impacts to native biota. Several researchers have presented 
alternative conclusions based on USEPA data using several additional metrics. The data 
from the Dai-Tex smdy also call into question the strength of the USEPA-posited 
relationship between various biotic metrics and conductivity. 

• USEPA rei ies on a very narrow metric to attempt to show that streams influenced by mining 
activity have poor water quality and does not consider the functional groups or 
characteristics of the biotic community or types of habitat that are present. However, the 
shift to more TDS..tolerant species does not represent a reduction of ecological stream 
function . Commenters on the draft benchmark document, as well as VVVDEP, have 
indicated that stream function and troph ic structure are frequently maintained in sites 
below mining ac tivity (UW AC, 2010; GEt 201 0; WVDEP, 2010). 

• The potentia! for one or more species being absent as a result of other factors, such as 
increased TDS or degradation of habitat, may cause the replacement of one species by 
another more suited to the changed conditions. However, this shift in species frequently 
occurs as a result of many changes in a watershed and is not comparable to the extinction of 
a species as suggested by the term ex tirpation. 

• USEPA's use of conductivity to represent pote ntial TOS impacts to aquatic life over
simplifies tJ1e situation and ignores the complex relationships ben-veen specific ions, habitat 
conditions, and biotic response. USEPA's own data indicates that poor habitat is a better 
predictor of streilm degradation than conductivity. 

• USEPA has re lied on a very narrow indicator (i .e., a shift away from certain EPT genera), to 
justify use of 500 uSj cm as a level of conductivity that may result in a violation of West 
Virginia's narrative water quality standard. In contrast, West Virginia has developed a 
comprehensive weight-of-evidence approach for evaluating compliance with the narrative 
water quulity standard and has come to the opposite conclusion. 
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3.3 Freshwater Dilution 
USEPA has made a number of references to impacts associated with the Spruce No. 1 Mine 
related to a reduction of freshwater inflow in the Spruce Fork watershed . The contention is that 
th.is would contribute to water quality degradation. USEPA also models expected conductivity 
changes in Spruce Fork based on watershed area and uses this analysis as the basis for 
comments related to potential increases in selenium concentrations in Spruce Fork watershed 
streams. 

Wh..ile the USEPA approach may seem reasonable for many watershed areas, the historic 
subsurface mining in the Spruce Fork watershed has substantially altered the hydrology. That 
is, flow is contributed by a larger area than indicated solely by surface topography, which is U1e 
basis for the USEPA analyses. Table 3-11 summarizes surface drainage area for the watershed 
as well as average flow information. 

The discrepancy in flow and watershed area information is apparent in looking at the three 
tributaries draining the Spruce No. 1 Mine. These tributaries include 12.4 percent of the 
watershed area contributing to Spruce Fork at site DSF and have an average watershed yield of 
0.43 cfsjmi2. In contrast, U1e tributaries only contribute approximately 7.7 percent of the 
average measured tlow at site DSF, which has a wa tershed yield of about 1 cfsjmi2. Th..is 
information suggests tJ1at the flow in Spruce Fork is receiving additional contributions from 
historical underground mines. Therefore, USEP A's drainage area-based methodology over
estimates the freshwater inflow contributed by Oldhouse Branch and Pigeonroost Branch. 

TABLE3-11 
Comparison of Flow and Watershed Area Information in Spruce For1< Watershed 

Flow 
(CFS) % 

%of Flow Watershed Watershed 

Site Av. at DSF Acres atDSF 

Site 300/DSF 32.38 100 20,923.32 100 

Spruce Fori< below connuence with Seng Camp 

Site 302/DSCB 4.0 1 12.4 3,276.69 15.66 

Mouth Seng Camp 

Site 507 1.38 4.3 1,478.69 7.07 

Mouth of Pigeonroost Branch 

Site 514 0.76 2 3 596.65 2.85 

Mouth of Oldhouse Branch 

Site 028 0.36 1.1 513.90 2 46 

Right Fork ol Seng Camp 

L Sites 507. 51 4,028 2.50 7.7 2,589.24 12.37 

USEPA estimates that ave rage conductivities in Spruce Fork below Seng Dmp "Branch" 
(actually Seng Dmp Creek) could increase by nearly 200 uS/ em (i.e. , from 555 uS/ em to 
745 uS/ em) as a result of the mining activity at the Spruce No. 1 Mine. The long term average 
conductivity at s1te DSF is .518 uS/ em bosed on data collected by .tvlingo Logan. If cond uctivity 
were to increase in mined area drainages from 500 to 1500 uSjcm, U1e average cond uctivity a t 
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site DSF would be expected to increase to between 542 uS/an and 619 uS/em, based on the 
relative flow contribution of these tributaries to site DSF. These increases are more modest than 
suggested by USEPA and the resulting conductivity values are in the range U1at WVDEP would 
categorize as only a "weak stressor;" i.e., not values that wouJd be a major concern with respect 
to the ecological function of a stream. It is noted that the USEPA anaJysis uses maximum 
values, whereas the stressor evaluation suggested by WVDEP is based on average values. 

USEPA also evaluates changes in freshwater inflow and estimated increases in selenium 
concentration resulting from proposed Spruce No.1 Mine operations, concluding U1at selenium 
levels in tJ1e downstream drainage area may exceed the West Virginia water quality standard. 
In brief, there does not appear to be a technical.ly supportable foundation for the USEPA 
conclusion. 
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4.0 Impacts to Wildlife 

4.1 Benthic Invertebrates as Indicators of Water Quality 
Aquatic benthic macroinvertebrates include a wide range of species without backbones, visible 
to the naked eye, that are generally immature stages of different species of insects that Uvea 
portion of their life cycle in an aquatic environment. As a community, they consist primarily of 
larval or pupal stages of flies, mayflies, caddisflies, dragonflies, and stonellies. 

n,e USEPA RD focuses on a smaJl subset of these macroinvertebrates, specifically on three 
orders of insects known as Ephemeroptera (m<~yfhes), Plecoptera (stoneflies), and Trichoptera 
(caddisflies), which are referred to as EPT. USEPA further emphasizes potentiaJ effects on 
mayflies, considered by USEPA to be the most sensitive of the EPT orders. 

To add an ecological perspective to this community, there are 19 families of mayflies, including 
about 2,000 species (Mandaville, 1999). As adults, these insects only live from a few hours up to 
a few days. Their habitat preference is for cool streams with high dissolved oxygen . Many 
have a dditional and very restrictive habitat requireme nts that include fast-flowing streams with 
sediments of a specific s ize (Mandaville, 1999). 

Largely because of their sensitivity to organic pollution, wh.ich can reduce the oxygen levels in 
the water, these species have been labeled by USEPA as " Indicators" of ·water pollution. 
However, as noted by Mandaville, chemical tolerance of this order is less well known than for 
other groups. Because the y are sensitive to organic pollution affecting oxygen in their 
environment does not mean that there is a corollary sensi tivity to sp eci(ic conductance. Their 
sens itivity to oxygen leve ls is w ell es ta blished and is clearly related to their de pe ndence on 
habitats that provide cooler, fast flowing water that enhances the concentration of dissolved 
oxygen in water (McCafferty, 1981) 

The conc lus ion that mayflies are a n indicator of water quali ty changes due to increased 
conductivity has not been d emonstrated. USEPA acknowled ges this fac t (USEPA 2010a), 
sta ting that "unfortuna tely, it is not always a clear decis ion to make. Oxy gen is only one fac tor 
affecting the benthos. O thers include toxic che micals, nutrients, and habita t quality. Some types 
of stoneflies may actually be found in waters that are not so clean, and likewise some types of 
worms and midges can be found in cleaner waters. So it is important to lmderstand that there 
are some more complex m e thods to make these types of decisions, and to d etermine whethe r 
w aters are healthy or polluted for aquatic li fe.'' In other words, USEPA acknowledges tha t 
there may be fac tors, such as habitat, tha t are no t related to conductivity and tha t influence the 
composition of an aquatic community . 

TI1e following sections consider several measures o f a benthic macroinvertebrate community 
thnt provide a bas is for conclus ions U1at habitat plays a grea ter role in the changes that ma y be 
observed in previously mined s rreams and tha t even with these changes, U1e observable 
functional attributes of the communi ty are retained to provide a diverse, ba lanced aquatic 
community. A subs tan tia l part of the following section is based on s tudies conducted during 
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SECT 0 4.0: IMPACTS TO 'MlDUFE 

seasonal sampling events in streams in the Dal-Tex area that included previously mined and 
unrn.i.ned streams. 

4.1.1 Aquatic Benthic Community Defined as a Community That Comprises a 
Diverse Food Web 

Benthic Community 

The focus of the USEPA RD is on the shift from certain sensitive species within the EPT orders 
to more tolerant species in srreams affected by MTM operations, coupled with the assumption 
that this is an unacceptable ecological impact. USEP A apparently assumes that all streams 
should attain the same distribution of EPT species, when in fact, a stream dominated by a few 
populations of sensitive species might be considered to not represent a balanced aquatic 
community. As discussed below, a balanced aquatic community of benthic invertebrates is not 
reflected only by the presence or dominance of certain specific mayflies or other sensitive EPT 
taxa. 

The term "benthic invertebrate community" refers to the diversity of the species t11at comprise 
the benth.ic macroinvertebrates in a stream or other water body, rather t11an a specihc makeup 
of one group of species such as representatives of a single order or family. In ot11er words a 
balanced aquatic community is diverse in species composition, contains different troph.ic levels, 
and is not composed mainly of SITictJy pollution-tolerant species nor pollution-sensitive species 
(such as certain EPT). The different troph.ic levels refer to species that represent different 
feeding groups such as hlter feeders, graz€rs, shredders, etc., wh.ich, as a benthic 
macroinvertebrnte community, represent important functions in the food web of a stream. They 
may be predator and/ or prey with_in the commun.ity and may perform functions such as 
breaking do""n larger materials such as leaves, into smaller particles that can be consumed by 
other dm\o11Stream species. 

It is generally agreed that, within a balanced cornnnU1ity, a sruft or change in the presence or 
numbers of a single species does not necessarily have a substantive effect on the ecological 
function of the community as a whole, as there will typically be other species that will fill the 
niche of that species whose numbers may have changed (McGrady-Steed, 2000; Hooper, 2005; 
Naeem, 1998). 

Trophic Levels 

As explained above, one measure of a balanced community is the presence of representatives 
from v<:~rious trophic or feeding groups within the community. These groups generally are 
defi ned based on their feeding behavior or n.iche they occupy i_n the comm unity. Their presence 
or absence can be aUected. by many variables such as instream cobbles, hvigs, etc.; available 
allochthonous materials from riparian vegetation or leaves; and prey or predators that affect 
these populations. The trophic levels considered for this study were as follov..·s: 

• Fil terersj Collectors 

• Scrapers 

• Col lee tors J Ca there rs 

• Shredders 

• Piercers 
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SEC nON 4 0" IMPACT'S TO LOUFE 

• Predators 
• Clingers 

The evidence of a balanced aquatic community or food web in previously mined streams is 
demonstrated by Figure 4-1, which compares the trophic levels found in the Dal-Tex study 
between previously mined and unmined streams. As th1s figure illustrates, a broad 
representation of all the trophic levels is found in all streams studied. 

FIGURE 4-1 
Tro hie Level Re resented as Percent of Total Invertebrates for Each Level lor Mined and Previously Mined Streams 
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Figures 4-2 and 4-3 compare the average number of species among all the trophic groups of 
macroinvertebrates over three sampling events between unmined and previously mined 
s treams. 

FIGUR£ 4-2 
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FIGURE 4-3 
Average Numbers of S ecies of Macroinvertebrates b Tro hie Level in Previous! Mined Streams 
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These data demonstrate that there is approximate!)' the same representation for each feeding 
group (trophic level) for the previously mined and unmined streams. This indicates that 
mining in the headwaters of these streams has not had a substantial effect on the composition or 
fW\ction of these communities nor resulted in a substantive change in troph.ic levels or feeding 
groups In other words, e\•en if there had been a shift in species in the previous!)' mined 
streams, the trophic levels still present in these streams reflect the same functional roles as 
found in the unmined streams. 

Species Shift Related to Habitat Rather Than Water Quality 

The USEPA has relied on shiits in composition and abundance of certain selected EPT species 
but shifts in species composition in previouslv-mined streams are as likely to reflect lack of 
appropriate habitat as they are to represent degraded water quality conditions. Many aquatic 
insects are pre-adapted to a w1de variety of stream habitat conditions that result in their 
occurrence in streams where the habitat may have been modified . By comparison, some of the 
more "sensitive" species of EPT may be unable to respond to these habitat alterations and do 
not occur as frequently . The shift to species that are adapted to these altered habitats does not 
necessarily connote poor water quality. In fact, shifts in community dominance from certain 
species of mayflies (or other EPT species) to species that are considered to be " tolerant '' by 
USEPA may be a result of a physical factor, such as habitat reduction or sed1ment impacts, 
rather than the results of a water quality impact. 

lvlany of the more sensitive species are considered sensitive because they have very narrow 
ecological requirements such as high dissolved oxygen, fast flowing streams, and low sediment 
percentages within the subsiTates they inhabit. Therefore, the argument that USEPA makes that 
a shift in percent £PT or numbers of mayflies and mayfly species reflects changes that are 
related to degraded water quality vastly understates the importance habitat plays in supporting 
the presence of these species. The discussion below reviews the results of the recent Dal-Tex 
studies conducted in areas similar to the Spruce No.1 Mine area . These include benthic 
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invertebrates surveys conducted in previously mined and unrnined streams, along with 
characterization of specific functions that they may provide as part of a balanced aquattc 

community. 

The images in Figures 4-4 through 4--7 below show sampling locations and associated habita t 
differences between four previously-mined streams included U1 the Dai-Tex field survey that 
began in September 2009. 

FIGURE 4-4 
Gibson Branch 

FIGURE4-5 
m station on Rockhouse Creek 
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FIGURE 4-7 
Do>Nnstream Station on Rockhouse Creek 

Although all four of these streams are in previously mined areas, there are obvious differences 
in the habitats. In Figures 4-1 and 4---2, where the streams have been stabilized with rip-rap, 
there is little riparian habitat or adjacent woody vegetation. By comparison, in F1gures 4---3 and 
4--4, where streamside habitat includes heavily vegetated riparian zones, the streams have 
greater structural dtversity. Further, although all the stations seen in these images have 
conductivity values that exceed 600 uS/em, their b10logical features renect the obvious habitat 
variability between the stations. 

For Streams in Figure 4-5 and 4-6, the Dai-Tex study found the follO\ving: 

• The percent of EPT in these h-vo stations with better structural habitat is higher than, or 
comparable to, that found for the streams unaffected by mining as seen in Figure 4-8. In 
fact, there is an obvious progression of sequentially higher EPT percentage from the 
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upstream relatively poor habitat to the downstream station ·with very good habitat, 
although the specific conductivity throughout this entire stream section is higher than 
600 uS/em. 
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• The percentage of shredders, an important feeding group for breaking down allochthonous 
matter and cycling energy through the system, is as high as, or higher than, that found in 
the streams unaffected by mining (Figures 4-9 and 4-10). 

• Numbers of Plecoptera are as h igh as, or higher than, those in streams unaffected by mining. 

• Numbers of Diptera (many of these species are considered as "polluhon-tolerant" and are 
associated more frequently with impaired streams) in these previously nuned s treams are as 
low as, or lower than, the numbers found in streams unaffected by mining (Figure 4-8). 

These findings s trongly support the conclusion that even though conductivity values are greater 
than the threshold of 500 uS/em proposed by USEPA for the previously mined streams, these 
streams have biological attributes that are indicatwe of a balanced aquatic community and are 
not degraded with respect to their ecological function. 

Based on the USEPA and other data reviewed, there is no evidence that the shift from some 
groups of mvertebrate species to others has resulted in negative impacts to higher trophic level 
biota, nor would that be expected unless there was a signi.ficant reduction in total numbers of 
species or there was a clear link between one or more macroinvertebrate species that were 
reduced and another species of fi sh or wildlife that depended on those invertebrate species to 
complete a normal life cycle. 

Abundanca of Macroinvertebrates Not Affected by Mining 

Abundance of macroinvertebrates is an important criterion because these organisms comprise 
an important component of the food web for other invertebrates as well as for larger predators 
such as fish, mammals, and birds. Abundance takes into consideration all individuals, 
regardless of the order to which they belon g, on the premise that most preda tors consume the 
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resources available and do not have such narrow feeding behavior that they would be restricted 
to a single species or even a single higher taxonomic group. Figure 4-9 summarizes the relevant 
abundance of benthic organisms collected from prev1ously mined and unmmed streams. These 
are site-specific data collected during the ongoing benthic invertebrate Dai-Tex surveys 
commissioned by Mingo Logan. 

FIGURE 4-9 
Comparison of Abundance in Benthic Or anisms 

2W 

200 

"' 
-~ 
~ 
0 

lW 

0 100 

~ 
§ 
z 

0 . 
l.: ~ 

"' " Cl -g 
::. ::;; i ! I , ::> - ::> 

________ Tv.1n Branffi._ _.J..Jiu !Talo Cr 

Previously Mined Non-Mined 

As these data indicate, the number of individual benthic organisms varies li ttle among the 
stations and the mined and unmined sections of these streams h<Jve similar abundance within 
the communities. Therefore, this demonstrates there are adequate sources o( prey organisms in 
the stream to sustain higher aquatic l:rophic levels, as well as those terrestrial organisms that 
may feed on aquatic macroinvertebrates. 

Another indication of the prevalence of adequate numbers of organisms among mined and 
ururuned streams to support the community at large is found by comparing the abundance of 
adults that emerge from these water bodies and provide food for other terrestrial organisms 
that may depend on these species. The data from emergence studies for the Spruce No. 1 Mine 
regwn are summari zed in Figure 4-10. 
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FIGURE 4-11 
Comparison of Perce~~-~otal ass Re<:lucti for Leaves and Sticks in Mined ~n.:!_l:!_nmined Str~~s 
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West Virginia Stream Condition Index (WVSCI) Demonstrates that Previously Mined Streams Meet 
Criterion as Unimpaired Streams 
The VY'VSCJ consists of six benthic community metrics combined into a single multimetnc 
index. All values a.re converted to a standard 0 (worst) to 100 (best) point scale and then the six 
standardi~d scores are averaged to calculate a final index score ranging from 0.0 to 100.0. 
Using the distribution of scores h-om all sites that are considered reference sites, an impairment 
threshold of 68 has been established by vVVDEP. That is, if a stream site receives a vVVSCI score 
greater than 68, it is considered to be unimpaired . However, as described by the WVDEP in its 
guidance document of August 12, 2010, the threshold for inclusion on the 303(d) Jist for 
impaired stTeams has been reset at 60.6 to take into account that many of their candidate 
reference sites used to establish this index were e liminated because o( additional information on 
their proximity to upstream point source discharges and an evaluation of anthropogenic 
activi ties and disturbances near the candidate sites, as well as sampling error, thereby avoiding 
misclassifying streams as impaired when they are not. Following this guidance, and using 60.6 
as the threshold defining an impaired stream, only the upstream station on Rockhouse Creek in 
the fall would indicate a potentially impaired stream section. All other streams would be 
considered un1mpaired. This threshold is indicated by the hori .wnta.l line on Figure 4-12. 

Therefore, based on the guidance from the V·.'VDEP considering the correction for sampling 
error, there is no indication from these \'VVSCI values that most of the previously mined 
streams should be considered impaired. 
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FIGURE 4-12 
Summa of WVSCI_~cores lor UnmineE and Mined St eam~---
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As indicated by these data, and using the conservative threshold of a WVSCT of 68, the unmined 
streams are all considered unimpaired whereas Gibson Branch, the tributary to Rockhouse 
Creek, and the fall sample event results for the nud-stream station for Rockhouse Creek are 
below that threshold . 

Toxicity is an obvious potential factor that could cause the reduction of one or more species or 
groups of species in the water bodies invest-igated. \\'hole effluent toxicity (Vv'"ET) testing for 
previously mined streams in the region that include high EC levels was conducted as part of the 
Dai-Tex stream surveys. As the results in Table 4-J shO~A', there was no toxicity found to 
Ceriodapllllia dubin, a species of high sensihvity to toxins, and reconunended by the USEPA for 
both acute and chronic assessment of biological toxicity in water. Therefore, these data indicate 
that there is no basis for considering these waters as harmful to aquatic life based on toxicity. 

4.1 .2 Conclusions Regarding Benthic Invertebrates as Indicators of Water Quality 
It is important to consider the benthic invertebrate community as a whole when drawing 
conclusions as to the role these organisms play in the ecos ~·stem or in assessing water quality . 
The assumption that the replacement of one species by another in the community is an 
indication of an impact associated with an increase in ionic concentration or that this 
replacement has a significant tmpact on the other biological funcbons that are integral to a 
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TABLE 4-1 
Toxicity Tes~ng Results for Mined Streams (Rockhouse Creek, Gibson Branch, and Blossom Branch) and Unmined Streams 
(Uttle Buffalo Creek) in the Spruce No. 1 Mine Study Area 

Species Sample ID NOEC (%) LOEC (0k) IC2s (%) 

C. dubia Rockhouse Creek-Lower Mid 100 >100 >100 

C. dubia Rockhouse Creek-Lower New Location 100 >100 >100 

C. dubia Gibson Branch 100• 6.25 3 1.51 

C. dubia Blossom Branch 100 >100 ° >100 

C. dubia Little Buffalo Creek Upstream 100• >100. >100 

C. dubia Little Buffalo Creek Downstream 1003 >1oo• >100 

• = PMSD for test above reC(Immended maximum, suggests potentially insensitive NOEC!LOEC values 
0 =The 12 5% Blossom Branch test C(lncentration did show a statistically significant reductiOn in reproduction . 
However, this result was detennined to be anomalous. 

healthy stream is not based on sound science W1der controlled conditions nor is it borne out by 
results of studies conducted in the Spruce No. 1 study area. In fact, the literature and these Dal
Tex studies have shown that: 

• A balanced aquatic community is composed of a diverse il5semblage of benthic 
macroinvertebra.te populations that form a food web and naturally occurring events, such as 
droughts, floods, and predator-prey interactions may cause changes in these populations 
sintilar to the ones observed in pre'\•iously mined streams. But within the food web, these 
changes do not result in losses in the functions of the community as a whole. 

• The reduction in numbers of one or more species in previously mined streams is replaced by 
other species that are preadapted to these conditions and provide an abundant source o( 

food for other invertebrates and vertebrates that depend on these species. 

• The trophic feeding groups that are found in previously mined streams are very similar to 
those in unmined or reference streams and the functions of these trophic levels are 
maintained even if there are some species that are replaced by others in the food web. 

• Habitat appears to be a much more obvious factor influencing the srructure of Ute 
community and where streams that have been previously mined are allowed to return to 
more natural conditions with diverse instream and riparian habitat features, the species 
diversity and distribution of species wiU1in the streams mimic very closely those of 
unmined streams. 

• Applying several metrics to the community in previously mined siTeams, as compared with 
unmined streams indicates that these previously mined streams, especially where Lhe 
habitilt has been restored to pre-mining conditions, meet the criteria as unimpaired streams 
with WVSCI scores and EPT percentages similar to wbat is found for unmined streams. 

• Using wood and leaf material as a measure of ~tream functions demonstrates U1at these 
functions are maintained in previously mined streams at approximate ly U1e same rates as 
for unmined streams and the distribution of species that degrade tJ1ese mate rials (shredders 
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and scrapers) are distributed in approximately the same numbers in previously mined 
streams as is found in unmined streams. 

4.2 Salamanders 
The southern Appalil.chian ~vlountains region, extending from West Virginia to Georgia, is a 
center of amphibian species diversity and endemism, particularly at higher elevations, where 
salamander species in the family Plethodontidae and genus PletJwdot1 are especially diverse 
(Dodd, 1997). Other centers of amphibian diversity and endemism in the southeastern U.S. 
include: the Atlantic and Gulf of Mexico coastal plains (many salamanders and frogs); the 
Interior Highlands, including the Boston, Ouachita, and Ozark mountains (many endemic 
salamanders); and the Edwards Plateau of Texas (many endemic cave and spring salamanders) 
(Dodd, 1997). West Virginia has 34 species of salamanders (Pauley, 2004). 

Salamanders are restricted to aquatic and semi-aquatic habitats such as rivers, creeks. springs, 
wetlands, and moist forested hjllsides. In its RD (p. 59), USEPA maintains that stTeam 
salamanders are not expected to rehtrn to the Spruce No.1 Mine site due lo the burial of 
existing habitat and the inadequacy of proposed mitigation to replace the habitat required by 
these species. USEPA has stated that salamanders will be eradicated under the project and tha t 
a key component of the aquatic (ood web will be lost from the aquatic ecosystems within 
Pigeonroost Branch and Oldhouse Branch. 

Surveys of streamside sa1amanders conducted in valley fill and reference stTeams in sou them 
West Virginia indicate that salamander populations may persist in the downstream reaches of 
Pigeonroost Branch and Oldhouse Branch, with U1eir d iversity and abundance dependent in 
part on the aw1ilability of suitable rocky substrates (Williams, 2003; Willicuns and Wood, 2004). 
Williams (2003) sampled salamanders in 2001 to characte rize the species composition and 
relative abundance of salamanders in streams below valley hlls compared to reference streams 
not impacted by mining activities. The valley fill sites included Rockhouse Creek in the nearby 
Dal-Tex Complex, and the reference sites included Pigeonroost Branch in the Spruce No. 1 Mine 
project area. Although salamander abLmctance was significantly greater in lhe reference streams 
as a group than in the valley fill streams as a group. species richness was similar (7 salamander 
species in va!Jey fill sites, 8 species in reference s iTeam sites). Rockhouse Creek yielded a mean 
of 67.50 sa lamanders pe r 35-m s tream segment, the highest salamander densi ty in the study, 
compared to a density of 43.00 salamanders per 35-m segment in Pigeonroost Branch. The two 
segments surveyed in Rockhouse Creek had high abundance of rocks, which provide fav orable 
physical habitat conditions for salamanders where fine sedi ment has not filled the interstitia! 
spaces (Williams, 2003; 'vVilliams and Wood, 2004). 

Thus. a lthough USEPA be lieves that salamanders would likely be lost from the aquatic 
ecosystem within Pigeonroost Branch and Oldhouse Branch, survey findings downstream of 
va lley lills in nearby Rockhouse Creek (DaJ-Tex Complex) indicate that salamander populations 
may persist in downstTea m reaches where suitable physical habita t has been preserved. 

4.3 Fish 
USEPA s tates U1a t the fish assemblages in Spruce Fork are in relatively good condition, and that 
U1e occurrence of re latively few species of fish in the small tributaries of Pigeonroost Branch and 
Oldhouse Branch is typical of small s treilms in the Coa l River Basin. USEPA's assertion of 
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unacceptable adverse impacts to fish relies almost entirely on the threat of golden algae kills 
and increases in selenium concentrations. TI1e golden algae U1reat is highly speculative, wiH\ no 
technical analysis related to the Spruce Mine No.1 site provided as the basis for the USEPA 
concern. Although USEPA esrnblishes that selenium concentrations would be expected to 
increase downstream from the Spruce No. 1 Mine, it has not clearly presented data showing 
that concentrations in Spruce Fork downstream of the Spruce No.1 Mine would be expected to 
exceed the numeric criterion (or selenium. FurU1er, USEPA presents no substantial evidence of 
adverse impacts of selenium to fish assemblages in tributary streams draining the Dai-Tex 
complex. Finally, as demonstrated above, tl1e site-specific data show no cause for concern with 
respect to selenium concentrations in stream reaches that currently harbor fish populations. 

USEPA states in the RD (p. 63) that some studies have shown that mountaintop mining for coal 
and construction of valley fills has had some hamlful effect on the composition of stream fish 
cooununities. As evaluated in Mingo Logan's response to USEPA's Proposed Determination 
(CH2M HILL, 2010), the evidence for effects of valley fills (VFs) on downstream fish 
conununities in the cited sh1dies was limited to tl1ird-order and smaller streams. TI1us, 
downstream effects of VFs in the Spruce Mine area would likely be limited to Old house Branch, 
Pigeonroost Branch, and Seng Camp Creek, which are first- and second-order streams. 

However, these streams naturally support few fish populations, and the fish that occur there are 
mostly habitat-generalist species with populations downstream in Spruce Fork. Consequently, 
the reduction of fish in these streams would have only minor impacts if any on downstream fish 
populations. Higher order streams such as Spruce Fork, although downstream from numerous 
VFs in tributary streams (and downstream of residences), had relatively high IBI scores 
comparing favorably with unmined and reference conditions, indicating no evidence of tl1e 
effects of VFs. 

In conclusion, USEPA has not provided any subs!Mltial information or data regarding IBI 
scores, threats from golden algae, selenium concentrations, or otherwise which demonstrate 
that unacceptable adverse impacts to fish would occur in streams downstream of Spruce Mine. 

4.3.1 Golden Algae 
This section discusses the possibility of a bloom of the toxic alga Pyrnmesium pnnnn11 in 
Pigeoruoost and Old house Branches as related to future project operations. Excessive growth of 
this species has been shown to cause fish kills. TI1e primary stated USEPA concem.s are the 
creat:ion of favorable conditions for the algil in relation to potential future increases in EC and 
the construction of sedimentation ponds. However, the stated USEPA concerns are entirely 
speculative and are based solely on the toxic bloom that occurred in 2009 in Dunkard Creek, 
more than 200 miles from the Spruce No. 1 Mine site, in an area of milrkedly different wate r 
chemis try and stream conditions 

It is critical to understand the differences between the areas and U-.e rarity of these algal blooms. 
The 2009 incident in Dunkard Creek was the only documented bloom of this toxic alga 
associated \Vith il pond iUld creek dm"'nstream from a mine site. No such algal bloom has 
occurred at Dunkard Creek in 2010, nor had one been documented there prior to 2009. It is 
apparent that these blooms are rnre in both lime and space. 

The 2009 algal bloo m in Dunkard Cree k was associil ted witli a warm pond that fed into the 
creek during conditions of elevated chloride, sulfate, and EC. D unkard Creek da ta indicated 
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chloride of up to 6,000 mg/L, sulfate of 10,800 mg/L, and an EC of over 25,000 J,J.Sj em in the 
area of the bloom (Reynolds, 2009). The Spruce No.1 Mine sites are associated with much 
smaller intermittent headwater streams that are not comparable to the larger permanent 
Dunkard Creek. Future mine site activities at the Spruce No.1 Mine are expected to produce 
EC values near 619 uS/on (Section 3.3, above). More importantly, Dunkard Creek is a chloride
dominated system, tmlil<e the Spruce No. 1 Mine drainages. For example, recently collected 
water quality data from the outlet pond at the left fork of Beech Creek showed a chloride 
concentration of 15 mg/L, at least a 1 000-fold less than in Dunkard Creek during the golden 
algae bloom. In addition, widespread testing following U1e 2009 Dunkard Creek bloom failed to 

find any Pyrmncsiwn in Spruce Fork (WVDEP testing in 2009, unpub. data). 

USEPA states that the fish assemblages in Spruce Fork are in relatively good condition, and 
relatively few spedes of fish occur in the smaU tributaries of Pigeonroost Branch and Old house 
Branch. USEPA's assertion of tmacceptable adverse impacts to fish relies almost entirely on the 
threat of golden algae kills and increases in selenium concentrations. As noted above, the 
golden algae threat is highly speculative, with no technical analysis related to the Spruce lvf.ine 
No.1 site provided as the basis for the USEPA concem Altllough USEPA contends that 
selenium concentrations would be expected to increase dow nstream from the Spruce No.1 
Mine, it has not presented data showing that concentrations in Spruce Fork downstream of the 
Spruce No. 1 Mine would exceed the numeric criterion for selenium. Exis ting da ta indicate tha t 
this is unlikely. FurU1er, USEPA presents no evide nce o f adverse impacts o f selenium to fish 
assemblages in tributa ry streams draining the Dal-Tex complex. F inally, as demonstrated 
above, tlle site-specific data show no cause for concern with respect to selenium concentrations 
in stream reaches that currently harbor fish populations. 

4.4 Water-dependent Birds 
USEPA has expressed conce rn that U1e reduction o f headwa ter streams in the projec t ar ea 
would negative ly affect water-dependent birds, specifically the Louisiana waterthrush . The 
waterthrush is not a federally-listed threatened or endangered species. In fact, altl1ough the 
Louisiana waterthrush has been designated a bird of conservation concern (BCC) by the 
USr"'WS, no state- listed or federally-lis ted threa tened or endangered bird species (or candidate 
species) has been identified in or near the project area and no impacts to any such species a re 
expected. 

Impacts to wa ter-dependent bird species would occur primarily from displacement of suitable 
habitat. This type of im pact is widespread in the region due to a varie ty o f land development 
activities and is not an impact unique to the proposed mining activities. Despite U1ese 
widespread impacts, the waterthrush's population appears to be s table. An evalua tion of BCC 
data for \Vest Virginia shows no significant change in the popula tion of the waterthrush 
benveen 1980 and 2007 (U.S. Geo logica l Survey [USGS], 2010). 

The waterthrush is not likely to be affected by the reduc tion of riparian habitat associated with 
the projec t. The bird prefers mature deciduous or mixed fores ts with modera te to sparse 
unde rgrowth near rapid-flowing strea ms with clear wate r (Corne ll University, 2010). TI1e 

proposed project area contains young to middle-aged forests ·with relative ly few ma ture trees. 
\Vithout suitnble habi ta t, the bird is less li kely to nest or roost at the project s ite. 
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The waterH1.rush is not likely to be affected by land use changes away from riparian areas at the 
project site. A recent study found no association benveen the amount and proximity of 
surrounding urban land uses and Louisiana waterthrush reproduction. The specialized 
attributes of streamside habitat and dependence on that habitat make the species less 
susceptible to land use changes outside of the riparian zone (Mattsson and Cooper, 2009}. 

Changes in stream habitats downstream during mining and on-site following reclamation are 
not likely to significantly affect potential foraging areas used by the water thrush. The bird's 
diet is varied and is not composed solely of the more sensitive invertebrates (EPl) more 
conunon to headwater streams (Cornell University, 2010). 

Two recent studies reached similar conclusions about the composition of the waterthrush diet. 

Mattson and Cooper (2006), compared the assemblage of benthic macroinvertebrate 
communities against both stream habitat quality and waterthrush abundance. The presence of 
the Louisiana waterthrush was positively associated with total macroinvertebrate biomass. The 
relative abundance of aU macroinvertebrate ta."<a was more important than EPT species richness. 
In addition to overall abundance of invertebrates, occupancy of waterthrush pairs was found to 
be positively related to the percent of EPT present. Thus, the bird responds positively to both 
an increase in the total amount of macroinvertebrates in a stream and a numerical shift i.n the 
macroinvertebrate community toward its preferred prey, which coincidentally includes EPT 
taxa. However, as indicated by Mattson and Cooper (2006), it is unli.ke ly tl1at the species selects 
streams solely because they contain greater EPT richness. 

Mulvihill et al., (2008) examined watertluush breeding density aJong acidified and neutral pH 
streams. Although breeding density was found to be reduced on streams acidified by mine 
drainage, no diHerence was found in reproductive success, nest survival, and fecundity 
between pairs nesting on acidified streams and neutral streams. Breeding birds in acidified 
stream drainages comperu;ate for reduced prey resources by increasing territory size, foraging 
in peripheral non-acidified areas, and provisioning young with non-preferred prey. This 
suggests that the amount of forage availe~ble is more important for breedLng success U1an the 
specific composition of that forage. 

Rainfall with.i.n the breeding season is a dominant driver of reproduction by riparian-obligate 
song birds. Survival of young birds during the nesting period is h.ighest du ring periods of 
moderate rainfall and is negatively affected by both drought and periods of severe rainfall 
Foraging success is negatively affected by a decrease in food supply during droughts. 
Increased turbidity following S€Vere storms also negatively affects foraging efficiency (Matisson 
and Cooper, 2009). This suggests that runoff mitigation measures implemented during and 
following mining operations may benefit the downslTeilm riparian-obligate bird population. 
Ponds constructed to conlTol run-off would attenuate flows- maintaining flows during drought 
conditions and reducing downstream turbidity during severe storm events. 
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5.1 Stream Restoration 
USEPA refers to the Stream Habitat Unit (SHU) assessment methodology, but this approach 
was used only in the draft EIS and dropped from the final CMP in the final EIS. Part of the 
USEPA reasoning is that very few or no headwater streams have been restored though a phase 
of monitoring where they can demonstrate success. However, there are restored s!Teams that 
have met, and continue to meet, the mitigation goil.ls set. Many stream mitigation banks, for 
example, are based on the successful use of stream restoration designs to ach.ieve an acceptable 
level of mitigation. 

The following are examples of stream mitigation banks that have been approved by USEPA J1I 
for credits or are currenUy planned in West Virginia : 

• Davis Branch Stream Mitigation Bank in Raleigh County. This bank consists of 
approximately 4 miles of stream and used the USEPA RBP method to calculate credits along 
with the Corps' Interim Assessment Approach for High Gradient Streams (ITAA). Data 
collection for this mitigation bank will include WVSCI scores to demonstrate success. 

• Mud Ruin Stream Mitigation Bank in Jackson County. This bank includes about 3.3 square 
miles of fores ted watershed and about 1.5 miles of stream, some of which is ephemeral. 
Benthic invertebrate assessments and Rosgen methods are being used to evaluate the 
stream's characteristics and set the design needs for restorauon to include flood attenuation, 
reduction of sediments, and improved aquatic and terrestrial habitats. 

• Tygart Valley WeUand and Stream Mitigation Bank in Randolph County. This is a small 
stream of about 1/2 mile in length that will use bioengineering ro strengthen tJ1e stream beds 
and enhance stream channels as well as enhance habitats and boost riparian vegetation. 

The following examples ;u-e from the Stream Banking section of the National Mitigation 
Banking Association: 

• Northe rn Virginia Stream Restoration bank near Reston, VA. TI1ere have been 6.4 miles 
restored to date using natural channel design techniques and planting of native riparian 
vegetation. 

• Fores t Creek Stream Mitigation Bank in Orange County, NC. Th.is bank consists of an 
approximately 2 mile section of restored and preserved stream with functions restored to 
include nutrient removal, sediment re tention, and aquatic and terrestrial habitat 

• Upper Clark Fork Stream 1\·litigation Bank near Ovando, MT. Th.is was a degraded stream 
referred to as biologically dead before restoration. Restoration has improved water quality, 
recovered U1e salmonid population, and decreased water temperature by 17 degrees C. The 
length of stream restored is approximately 4 miles. 
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• Black Bayou Mitigation Bank i.n Catahoula Parish, LA. This bank includes 3.7 miJes of 
restored scream riparian buffer to reduce sedimentation, reduce temperah.ue, and restore 
native habitat. 

[n addition, a recent successful stream restoration project, East Jesters Creek, hcLS been 
completed as part of a mitigation bank that illustrates the uplift that can be gained by such a 
project and the effectiveness of this restoration in increasing the EPT index for this water body. 
East Jesters Creek is located in Oayton County, Georgia. At this si te, approximately 4,000 feet 
of East Jesters Creek was restored between 2003 and 2004 using the Rosgen's natural channel 
design techniques. Prior to this date, the diversity of the benthic macroi.nvertebrates was 
depressed with about 19 species in one study area and 22 species in another study area with an 
Ephemeroptera, Plecoptera, and Trichoptern (EPT) index of about 2. In 2007, after restoration, 
the macroinvertebrate community showed a marked improvement, with 33 species in one study 
area and 36 species in another section of East Jesters Creek. The corresponding EPT indices had 
risen to 9 in one section and 8 in another part of U1e creek. This reflects a substantial 
improvement of the habitat and the benthic community. 

In light of these examples from West Virginia and throughout the country, USEPA's pessimism 
about the efficacy of restoration and enhancement for offsite streams is muounded. The 
USEPA's complaints about the lack of a functional assessment methodology are belied by these 
mitigation banks, which have been approved by lnterngency Review Teams including USEPA, 
because the methods utilized at lhese approved stream banks to determine credits and assess 
success (e.g., RBP, WVSCJ, Rosgen methods) are among the many performance standards 
imposed on this permit. 

5.2 Stream Classification 
In its RD, USEP A claims a "severe misclassification" of s\Teams within the site and applies a 
methodology solely based on s\Tenm base Oow to estimate lengths of intennittent and perennial 
stream channels. This methodology, as described in Paybins, 2003, differs from that presented 
in U1e West Virginia Water Quality Standard applicable in 1999. The consultant responsible for 
determination of stream classifications followed the \'\rvDEP protocol of the time, with the 
support of USACE. 

ll)e Paybins study, conducted in 2000 and 2001 in the southem portion of West V1rgin.ia and 
published in 2003, defines n perennial charu1el as continuously flowing wiU1 base flow derived 
from ground water alone. Also defined, an intermittent channel flows only at certain times of 
the year, indicated by a seasonal lowering of the ground water table. The perennjal point, or 
the transition from intermittent to perennial d1annel, is where U1.e ground water table intersects 
the stream channel. The study did not consider ephemeral channels. These defini tions are 
solely based on hydrology and are not inclusive of other stream characteristics such as 
geomorphology and the ability to support aquatic biota. 

USEPA applied the Paybin (2003) study's median drc1inage area for perennja! streams of 
40.8 acres in its analysis. However the author acknowledges the inherent variability in the local 
watersheds of southern West Virginia, stating that results " suggest perennial flow in a stream is 
controlled by very Local climatic and drainage basin conditions at a first-order stream scale. 
However, the local conditions for small headwater basins are extremely variable, and relations 
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of these conditions to intermittent and perennial points could not be defined with tlus limited 
study." 

Strong correlations were found between rock types and median basin slope that influence the 
size of the drainage area. For example, streams with watersheds containing a percentage of 
shale did not exhibit perennial scream flow, as it is likely the shaie limited the connection to the 
ground water table in comparison to characterjstics of more porous sandstone also common in 
the area. 

This study was conducted over a limited period of time, tv.•o years, and with inherent error 
given the data collection and analysis techniques. While appropriate sampling times \vere 
planned (October to measure low flow for determ.ination of perennial stream start points and 
late winter for intermittent stream start points), the plan was executed with different field teams 
and different equipme nt. The use of different held teams implies that different applications of 
best professional judgment could influence data. Another factor, watershed size, was caJculnted 
using the National Elevation Dataset (NED), which has a 30-meter horizontal accuracy. The 
effects of this lack of precision in tl1e NED is i.nllated when applied to small watersheds. When 
dealing with such small watersheds, the auU1.0r acknowledges that error may have been 
introduced for some data points, such as these where intermittent locations were mapped 
approximately. 

{n addition, the methodology used to calculate the median perenn.iaJ l-vatershed size can be 
questioned. Some sampled streams with no flow were adjacent to similarly sized drainage 
areas with perennial flow; however, the fact that the same drainage area could produce adjacent 
screams with perennial flow and no flow indicates that drainage area is not the determining 
factor of a stream's flow regime in southern West Virginia. Moreover, in some cases, perennial 
points were determined for a stream in one yeru- but not both. lloese data points, at 7 sites, we re 
carried forvvard in the perennial data set analysis even though these screams do not meet the 
de finition of "continuously flowing" channels. The inclusion of these streams also 
disproportionately influences conclusions related to smaller watersheds. 

The author acknowledged the differences between the two years o( samplLng. Evidence 
includes the influence of localized rainfall events on Hle data set, as the watershed size 
calculated in 2000 (a wetter year) was greater than the watershed calculated using the 2001 data 
set (a drier yem). This difference, a median of 18.0 <~cres, is almost 50 percent of the overall 
median size of 40.8 acres, which is quite s ignificant. This median vuriability of almost 50 
percent ben .. 'een the t\vo years of data indicates that this limited data set is not robust enough to 
be used in predictive analysis, such as how USEPA is applying it. 

Hydrologic conditions are quite variable over time, and with only two reru-s of data collected 
and inconsistent me thodology applications, this study does shed light on the inherent 
variability of first-order wntersheds. However, it does not justify a definjtion of perennial or 
intermittent streams based on tJ1e drainage area acreages util ized by USEPA. 

Geological conditions and localized precipitation may be the largest contributing factors to the 
determination of intermittent and perennial watershed sizes. However, as acknowledged by 
the author, the loca l conditions for small headwater basins are quite variable and re lations of 
those conditions to intermittent and perennial points could no! be determined with this limited 
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study. Thus, the USEPA application of median watershed sizes as the basi.s to determine stream 
classifications for the streams at the Spruce No.1 site is not appropriate. 

5.3 Use of Erosion Control Ditches as Mitigation 
USEPA contends that erosion con!Tol ditd1es can never be used as part of an overall rn.itigation 
plan and cites three studies for the proposition that benthic assemblages in such ditches would 
be severely impaired. These three studies, however, do not establish that suc.h ditches cannot 
serve as an eifective part of an overall stream mitigation plan. The paper by Kirk (1999) is 
primarily focused on sediment ponds, but does include some small ditches as part of the 
evaluation. "lne conclusion, however, unlike what is suggested by the USEPA, summarizes 
that: "U constructed properly, these sediment control ponds and sediment ditches can do a 
splendid job in removing solids and other water contaminants both by filtration and by 
precipitation prior to reaching dmvnstream areas. They also provide aquatic habitats for 
countless abundances of aquatic insects, amprubians, reptiles, and potentially even fish. 
Once mining has ceased in the immediate area, U1ese sedimentation ponds could easily be 
converted into an aesU1etic, attractive, and usable wildlife features wiU1 only a few 
mod.ificat:ions." 

The paper by Green et al., (2000) has a primary focus on streams in the mountaintop mining 
area, but did include as an objective the evaluation of sediment conlTOl ditches in the area. 
They could only find one such ditch in the area that had flowing water, due in part to U1e 
drought conditions that were prevalent at the time of their surveys. These conditions aJso 
may have accotmted for the low dissolved oxygen that was reported for this site. The ditch 
they surveyed also had not really been carried forward to any substantive level of 
restoration noting that the site "was more degraded than any site sampled in the study" 
and thus this one unrestored site examined under drought conditions is not representative 
of the sediment ditches that would conform to the requirements of the Spruce No. 1 Mine 
permit. 

The Gingerich paper (2009) is actually a thesis that was not publicly avnilable, but a review of 
the abstract noted that: "Species richness of macroinvertebrates and amphibians remains 
comparable between mined and reference channels. However, there is a distinct shift from 
sensitive, !otic taxa to tole rant, len tic taxa." This supports our findings that diversity in such 
rnined channels is high ond U1e shift in species, while evident, .... ·auld still support a balanced 
aquatic cormnunity. 

Thus, contrary to the USEP A's conclusion. one of the s tudies evalur~ted a single e rosion ditch 
under conditions that are not r€presentative of mitiga tion requi rements applicable to the Spruce 
No.1 Mine. The other two studies act-ually support the view that erosion control ditches can 
provide effective water qua lity and habitat functions and result in ta"\a diversity, a ll of which 
support a balilnced aquatic commW1ity. 

5.4 Mitigation Opportunity in Rockhouse Creek 
Rockhouse Creek and othe rs of similar size and condition would appea r to offer s ubstantial 
opportuni ty for habitat value uplift through applied s tream design and construction simj lar to 
what is applied for s!Teams that e~re developed for stream mitigation banks. Commonly used 
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stream monitoring metrics that have been applied to these banks, which include in most cases 
engagement of the USEPA as a member of the Interagency Review Team tha t i!pproves their 
construction, include: 

• Physical Standards, to include channel design, pattern, profile, and stability 

• Geomorphic Variables, to include Rosgen Stream designation and parameters (bankfull 
width, cross sectional area, entrenchment ratio, etc.) 

• Biological Metrics, to include riparian vegetation success criteria, lndex of 'Biotic Integrity, 
Macroinvertebrate Site Index. 

Successful restoration projects that have been used as mitigation banks, once stabilized, provide 
the hydrology necessary to allow current engineering and environmental planning technologies 
to be applied for restoration to functional, biologically diverse perennial streams. The features 
of Rockhouse Creek a..nd Gibson 'Branch as illustrated in Figures A and B of the previous section, 
appear to offer the conditions needed to complete a successful restoration and gain the upl ift 
required to restore U1ese streams to the pre-mined aquatic biologicaJ functions . 

Similar restoration of streams that have been degraded through prior mining activities has been 
successfully accomplished. This includes site in the western U.S. that include acid mine 
drainage and far greater disturbance than is anticipated with the streams associated wiU1lhe 
proposed Spruce No.1 Mine or other similar projects in the region. The knowledge and 
technology for stream restoration has advanced considerably and there are multiple locations 
around the US where stream restorations similar to the ones required by the permit have been 
successful. One ot these, the Yankee-Vukonich Reclamation Project in New Mexico, was 
acclaimed in a state award for having "restored the functioning of a stream system and 
improved water quality." 

(n response to the concern by the USEPA that connectivity channels have the potential to 
produce excess fl ows and downrutting in connectivity channels, Rosgen has developed, tested, 
implemented, and monitored numerous stream restoration projects for nearly four decades 
using a " atural Chcmnel Design'' (NCD) that has been shown to successfully manage these 
conditions for streams and channels sirrular to the connectivity channels proposed or the 
Spruce No.1 Mine (Rosgen 2006). Therefore, with appropriate planrung and design, there 
should be no reason that channel morphology and stream flows cannot be managed to 
avoid downcutting for these channels. 

5.5 Functional Assessment 
The Rapid Bioassessment Protocol (RBP) has been used consistently as a metric for assessing 
stream functions and has been a framework used by the USEPA for mar~y years to assess stream 
health and provide comparisons between impaired and reference streams. The fact that USEPA 
has applied RBP as a criterion for slTeam mitigation banks to meet the goals for successful 
stream restoration is further indication of the vi'tllle and benefits it sees in applying U.is 
methodology. 

The Fritz study cited by SEPA (2010) <1ppears to be focused on trying to apply " rapid!)'" 
obtainable metrics to sh·eam functions. The paper at tempts to use leaf breakdown, pri marily, as 
a surrogate for healthy stream function . As the paper notes, there are a number of variables that 
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affect leaf breakdown, including physical features such as stream flow, as well as the presence 
within the benthic community of species that shred or otherwise break down these materials. 
However, the paper is in error in making a broad assertion that because there is no apparent 
relationsh.i.p between leaf breakdown and RBP, the RBP values are inadequate for assessing 
stream functions. 

It i.s clear that the RBP provides a more robust measure of the functional attributes of a stream 
than can be provided by the single metric of leaf breakdown. 1l1e data on leaf and stick 
breakdown from the ongoing CH2J\.1 HILL benthic study indicate that a single species can have 
substantial impact on leaf breakdown even though one species is not likely to be a primary 
driver for all the other functions that a healthy stream provides. 1l1us, the Fritz paper focuses 
narrowly on a single metric that can be influenced by factors that do not have a strong 
relationship loa biologically healthy, functioning stream. 11\e Fritz leaf breakdown mehic is 
not the functional assessment methodology the USEPA should be using. Its narrow, single 
metTic focus is not nearly as indicative of stream hmctions as the multi-factor RBP or the suite of 
other performance standards imposed in U1e Spruce No. 1 Mine permit. 
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APPENDIX B 

SUPPLEMENTAL MATERIALS RELEVANT TO THE 
RECOlVIME:l'.TDED DETERMINATION 

l. Memo Re: Review of Relevant Sections of EPA MTM Report, Prepared by GEl 
Consultants for Karen Bennett, NMA (July 7, 2010). 

• Preliminary report on EPA's definition and focus on headwaters. Suggests that EPA's 
defl.n.ition of headwaters is internally inconsistent and fundamentally Oawed, that most 
valley fills will actually occur above EPA's definition of headwaters, that EPA does not 
show how headwaters are uniquely important, and that EPA fails to demonstrate a causal 
relationship between loss of headwaters !ifld water quality. 

2. A White Paper: Comments on "A Field-based Aquatic Life Benchmark for 
Conductivity in Central Appalachian Streams," prepared by Norwest Corporation for 
NMA (July 12, 20 I 0). 

• Discusses errors in EPA's methodology for deriving the conductivity benchmark, and 
concludes that EPA has failed to demonstrate that there is a causal relationship between 
conductivity and abundance of specified genera. 

3. NMA Comments Re: "The Effecl'i of Mountaintop Mines and Valley Fills on Aquatic 
Ecosystems of the Central Appalachian Coalfields'~ and "A Field-Based Aquatic Life 
Benchmark for Conductivity in Central Appalachian Streams" (Sept. 3, 2010). 

• Criticizes the use of conductivity as benchmark, the application of this benchmark to 
NPDES permits, EPA methodology generally, and EPA's attempt to enforce the 
conductivity criteria under the CW A. 

4. NMA Comments Re: "The Effects of Mountaintop Mines and Valley Fills on Aquatic 
Ecosystems of the Central Appalachian Coalfields" (Sept. 3. 20 10). 

• Separate corrunent criticizing EPA 's es[imate of headwater stream loss, arguing that EPA 
lacks legal auchority to implement irs conclusions and is attempting to rewrite the PElS, 
and finding specific faulr with sections on selenium and mitigation. 

5. UWAG Comments Re: "A Field-Based Aquatic Life Benchmark for Conductivity in 
Central Appalachian Streams" (Sept. 3. 2010). 

• Criticizes both the legal authoricy of EPA tO use the conductivity benchmark and the 
scientific bases fo r the conclusion that conductivity is causally related to impairmem 



6. Technical Memorandum Re: Proposed Conductivity Benchmark, Prepared by Aaron 
Redman. HydroQual for William Adams, Rio Tinto (Aug. 30, '2010). 

• Concludes that the technical basis for the benchmark is weak and faulty in places, and 
that it must be expanded to include waters that are naturally bigh in conductivity. 

7. Federal Water Quality Coalition Comments Re: "A Field·Based Aquatic Life 
Benchmark for Conductivity in Central Appalachian Streams" (SepL 3, 2010). 

• Criticizes both the legal authority of EPA to use the conductivity benchmark and the 
scientific bases for the conclusion that conductivity is causally related to impainnent. 

8. NCASI Comments Re: "A Field-Based Aquatic Life Benchmark for Conductivity in 
Central Appalachian Streams" (July 9, 2010}. 

• Questions several methods and conclusions used by EPA to reach its proposed 
benchmark. 

9. Research Environmental & Industrial Consultants, lnc. Comments Re: "A Field-Based 
Aquatic Life Benchmark for Conductivity in Central Appalachian Streams," Prepared 
for \VV Coal Assoc. (Apr. 7, 2010}. 

• Questions several methods and conclusions used by EPA to reach iLS proposed 
benchmark. 

I 0. WVDEP Comments Re: "A Field-Based Aquatic Life Benchmark for Conductivity in 
Central Appalachian Streams" and "The Effects of Mountaintop Mines and Valley Fills 
on Aquatic Ecosystems of the Central Appalachian Coalfields" (July 13, 2010). 

• Takes issue with EPA's characterization of what the benchmark is and how it should be 
used, why EPA focused on particular genera and regions, and suggests some technical 
errors. 

ll. The Appalachian Wildlife Foundation, Inc. Comments Re: "The Effects of 
Mount.aintop l\'Une.s and Valley Fills on Aquatic Ecosystems of the Central AppaJachian 
Coalfields'~ (June 9, 20 I 0). 

• Criticizes EPA's characterization of reclamation practices, as well as EPA's conclusions 
regarding the benefits of reclaimed land to wildlife. 

12. Joint Coallndustry Comments on the Mountaintop Mining/Valley FiJI Draft 
Environmental Impact Statement (PElS) (Jan. 6, 2004) (subm.iued Sepl 8, 2010) . 

• Comments submitted in 2004 in response to the MTM DEIS - discusses a number of 
parallel issues (submined by NMA in response to Lhe Benchmark report). 

2 



13. Status of the Industry Understanding of the Effects of Mountaintop Mining and Valley 
Fills on Aquatic Resources, Prepared by Potesta & Associates, Inc. (May 2006) (submined 
SepL 8, 20 10). 

• Report prepared for Jackson Kelly in 2006, in response to criticism from OVEC 
(subntitted by N.MA in response to the Benchmark report). 

14. Permitting Guidance for Surface Coal Mining Operations to Protect West Virginia's 
Narrative Water Quality Standards, WVDEP (Aug. 12, 20 lO). 
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Memo 

To: Karen Bennett, NMA 

From: Steve Canton, Grant DeJong, and Carrie Claytor 

Date: July 7, 2010 

Re: Review of Relevant Sections of EPA MTM Report 

• G E I C~<ull•~~ 

As requested. GEl has reviewed the EPA report on effects of mountaintop mining and valley-fill 
techniques. Specifically, we are providing our evaluation of key portions relevant to their conclusions 
on ecological effects. 

1.0 Introductory Review and Description of Document 

The EPA (2009) report provides their view of the state of the sc1ence on the environmental impacts of 
mountaintop mining and valley fills (MTMNF) on streams in the central Appalachian coalfields, 
covering over 48,000 km2 in West Virginia, Kentucky, Virgin ia, and Tennessee. MTMNF techniques 
were briefly reviewed, and six potential consequences of MTMNF were cited, including: loss of 
headwaters and forest resources , impacts on water quality, impacts from aquat1c toxicity, impacts on 
aquatic ecosystems, cumulative impacts from multiple mining operations, and effectiveness of mining 
reclamation and mitigation. 

The conclusions of the report suggest that MTMNF techniques include the following environmental 
consequences: 1) springs, intermittent streams, and small perennial streams are permanently lost 
after burial under fill . 2) water quality (particularly ionic and selenium concentrations) is degraded to 
toxic levels and this change persists downstream, and 3) the macroinvertebrate and fish communit.ies 
are consistently and significantly degraded. 

EPA (2009) was written very broadly, such that the statements made are generally applicable to 
nearly any headwater system in the eastern United States. not just limiled to the headwater streams 
considered to be at risk from MTMNF operations. Where specific information on central Appalachian 
headwaters streams IS promulgated, there is little to indicate that these streams are unique - either in 
terms of other streams in the eastern United States or from downstream reaches of the same 
streams. 

2.0 Definition of Headwaters and Measure of Loss of Headwaters 

There are some significant inconsistencies 1n how EPA summarizes impacts to headwaters , based on 
conflicting definitions. EPA (2009) initially defines "headwaters" as the poin t at which groundwater 
breaks through to the surface and below which surface erosional processes have formed a channel 
(p. 12, II. 15-1 7). We believe this defimtlon is valid and would add that for intermittent and ephemeral 
streams. this would also constitute that point where the water from seasonally high groundwater 
levels or precipitation runoff begins to flow in a defined channel. Using this definition, lhe surface 
water downgradient of that point, which is flowing in a defined channel to the confluence with another 
stream , is therefore the classic interpretation of a "headwater stream." 

The EPA initially provides a measure of the impacts to headwaters that is linear; i.e., apparenUy 
referring to miles of stream downstream of when a defined channel is formed, with cumulative 

GEl Co sultants. locJEcological Division 
4601 DTC Boulevard. Suite 900, DeM er, CO 80237 
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impacts reported in number of miles (as in the data in the third paragraph, p. 12, 11. 27ff) . However, 
EPA then notes that there is a possibility lhat1solated springs, seeps, and wet areas may also occur 
upgradient of that point where headwaters are formed. They do not specify whether they believe this 
is always the case or if it is simply a possibility. Because of this possibility of isolated, upgradient 
springs, seeps, and wet areas, EPA (2009) subsequently replaces the linear notion of headwaters 
with that of a watershed area by measunng the entire catchment upgradient of the point where a 
defined channel is formed that was used to define "headwaters· (p. 13, II. 3tf). Therefore, even 
though isolated springs, seeps, and wet areas do not exist in every valley, and even though EPA 
specifically defined "headwaters" as where a defined channel is formed, they believe the entire 
watershed area upstream of that point should be included in the estimates of "headwater loss." EPA 
(2009) did not cite instances where this has occurred in MTMNF slreams -they just say it could be 
possible. 

However, since most, if not all, of the area of lhe watershed upgradient of the ongin of now is dry, it 
really cannot constitute a "headwater stream" as defined by EPA. Even if isolated upgradient wet 
areas exist in a given valley, the rest would be dry land. Therefore, the discussion in EPA (2009) 
about the area of watersheds covered by valley-ftlls as a surrogate for headwater stream loss is 
misleading. 

In fact, not only is this misleading, it appears to be factually inaccurate. Paybins (2003), which was 
cited by EPA (2009), used 36 perm1tted sites in 2000 - 2001 and estimated that the median 
watershed area ~upstream of the origin of intermittent flows" was 14.5 acres (range : 6.3-45.3 acres), 
and median watershed area "upstream of the origin of permanent flows" was 40.8 acres (range: 10.4 
- 150.1 acres) . Paybins (2003) also reported that the median size of a valley fill in southern West 
Virginia was 12.0 acres. according to WVDEP GIS data. The WVDEP GIS data also reported that 
VFs in West Virginia ranged in size from <1 acre to 480 acres. though it is important to remember that 
Paybins (2003) was a survey of only 36 sites, and lhe referenced watershed area upstream of the 
480-acre VF may not have been included in that study. The median values discussed above would 
suggest that valley fills are located upstream of the pomt at which intermittent flows orig1nate, and 
few, if any, defined stream channels below the point of origin defined by EPA as the "headwaters" are 
actually being 'buried- under waste rock. 

Other data sources discussed in EPA (2009) suggest the contrary. In particular, Table 1 in EPA 
(2009) said that the average size of the watershed above the approved valley fill toe was 71 acres, 
ranging up to 3,774 acres . However, again. key information is missing. Specifically, the watershed 
area upstream of the point or intermittent flow was not reported in EPA (2009), so it really does not 
"suggest that intermittent and perennial streams are being buned by valley fills, " as claimed in EPA 
(2009- p. 13, 11. 13-14). 

3.0 Biodiversity of Central and Southern Appalachian Headwaters 

EPA (2009) stated that the Central and Southern Appalachians are a biodiversity hotspot. as 
identified by Nature Serve and Figure 8 in EPA (2009) . However, most of the coal-mining region of 
southern West V1rginia is not located within thai hotspot area. Th is demonstrates that much of the 
discussion on -biodiversity loss" is irrelevant to streams with MTMNF operat1ons m West Virginia. 

In Section 3.2, Loss of Headwater Ecosystem Biota, EPA (2009) further indicated that the loss of 
headwater biota on regional biodiversity would be expected to be most severe for taxa that occur only 
in headwater ecosystems. There are two issues here . First- as noted above, EPA's own 
calculations indicate that valley fills are, in fact, not burying headwater streams. but rather are located 
upgradient of the point where headwater streams are formed. Second, EPA (2009) failed to identify 
any specific invertebrate taxa that are restn"cted to such headwater habitats. Instead, even EPA's 
analysis shows that many invertebrate taxa are bund in both intermittent and perennial streams, as 
described in EPA (2009)- p. 14, II. 5-6, 12. 14-15. This ind1cates that there is very little difference 
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between the communitJes of intermittent streams and perennial streams in these systems, and the 
biotic communities found in intermittent streams are not unique in nature. As such, neither EPA 
(2009), nor the other papers cited the rem can identify a unique assemblage in the headwaters of 
these streams. Rather, it appears they only assume that these headwater streams provide a sink 
population for the benthic invertebrates. What is not recognized in EPA (2009) is that these 
headwaters stream systems may actually serve only as a "facultative" or ·'opportunistic" habitat for 
these invertebrates and are not critical for their life histories in any way. Furthermore, the hyporheic 
zone of streams in West Virginia, suggested to be a sink or refuge for Invertebrates by EPA, 
apparently does not harbor a unique invertebrate assemblage (Angradl et al. 2001 ). 

Finally, it was noted by EPA lhat other organisms also utilize headwater streams, including d1atoms. 
fungi, salamanders. and fish. For example, it was noted thai 30 spectes of diatoms and 40 species of 
beneficial fungi were reported from two Appalachian headwater streams, bul the report did not 
indicate if those taxa were restricted to those headwaters to identify the uniqueness of that habitat. 
Furthermore, one paragraph {p. 16, II. 14ff) discussed the role of headwater streams as critical habitat 
for brook trout, even though many of the valleys subjected to MTMNF in West Virginia are probably 
fishless due lo small size. limited depths, and possibly intermittent flows . Although fish were 
observed in lower reaches. we did not obse/Ve any fish tn the headwaters at the origin of surface flow 
in our own studies. These results also do not identify any unique attributes of the aqualic biological 
communtties of the headwater streams in West V1rgrnia. 

4.0 Water Quality 

Similar lo the section on headwaters, the statements made by EPA on water quality issues are 
generally applicable to nearly any headwater system in the eastern United States and are not just 
limited to the headwaters streams considered to be at nsk from MTMNF operations. 

Section 4, Impacts on Water Quality, summarizes results from a variety of studies that have 
evaluated differences in water quality downstream of MTMNF. The impacts discussed include: 
alteration of now, changes in sedimentation, changes in chemical transport and basic water quality 
parameters, and changes in sediment chemistry. Results and corresponding original studies are 
generally presented in the context of mined versus unmmed areas. This section does not attempt to 
correlate reported changes tn water quality with effects on biola or aquatic ecosystems. Rather, 
results were generally reported in a factual, straightforward way as they would be in the results 
section of a scientific paper. Results are presented for findings implicating both negative and positive 
effects of MTMNF on water quality, as were results where no significant differences between mined 
and ummed areas were observed. 

In addition to the water quality impacts addressed individually in this section, a discussion of 
"cumulative impacts" is also included. However, as it relates to the concepts discussed herein. 
"cumulat1ve impacts" is somewhat a misnomer. One of the mam potnts asserted is that conductivity is 
often elevated in MTMNF streams and since conductivity, by definition, is a parameter that integrates 
the concentrations of many ions into one metric. this is a cumulative tmpact. Similarly, lhe 
"cumulative impact" of depressed iron, manganese . and aluminum concentrations in MTMNF 
streams as a consequence of elevated pH (from increased sources of alkaline waters) is discussed in 
this section. Tl1is trend appears to be more of a water chemistry assoctalion rather than a cumulative 
impact. As cumulative impacts were discussed in each of the other sections or the report, 11 seems a 
similar evaluation was included in the water quality section only for the sake of convention, especially 
considering all of the concepts discussed therein were previously mentioned n !he 4.3.1 subsection: 
Changes in chemical transport and basic water quality parameters - pH, matrix tons, metals. 

To fully evaluate this section, each of the referenced studies would need to be obtained and critiqued 
for contextual relevance and technical merit. Such an evaluation was beyond the scope and timing of 
this work; however some of the topics discussed 1n this secbon are also explored in detail 1n the 
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conductivity benchmark report in preparation (e.g. , our ion toxicity section talks about ion chemistry). 
Moreover, the water quality data collected by GEl in the spring of 2010 will be used to fully evaluate 
the concepts discussed in this section. Similarly, these data will also be useful in testing the 
hypotheses conceming headwater streams discussed above. 
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1 EXECUTIVE SUMMARY 

fn March, 20 I 0, the Environmental Protection Agency (EPA) released a report that anempted to 

derive an aquatic life benchmark for conductivity that would apply to neurral to mildly alkaline 

waters in the Appalachian Region that are dominated by salts of sulfate and bicarbonate. The 

report, tided "Field-Based Aquatic Life Benchmark for Conductivity in Central Appalachian 

Streams" is being utilized by EPA as the basis for establishmg a warer quality benchmark for 

conductivity that would protect the aquatic life. The study and the calculated benchmark 

spec1fically rargetS coal mining activities in the region. At the request of the National Mining 

Association, Norwest has prepared this White Paper, which provides an analysis of the scientific 

basis for the statistical approach used by EPA to develop the proposed conductivity benchmark of 
approximately 300 11S/cm. 

Conductwiry is a measure of water 's capacity to conduct an ei~Xtrical current and is correlated 

w11h Lhe concentrations of the cotal dissolved ions or saltS in solution (TDS). Appendix A of the 

Report provides background in formation and statistical methods used ro address the causal 

assessment ben.veen conducuvity and abundance of Ephemeroptera (mayfly) genera benthic 

macromvenebrates. The causal assessment focused on mayOies because they are '·among the 

most sensitive genera'' according ro EPA. While EPA asserts that there is a direct or causal 

relationship between conductivity and nwnber of Ephemeroptera genera based upon field data, it 

is evident that the abLmdance of Ephemeroptera genera at Slles included in the srudy is the result 

of a vari .: t~ of physical and biological faclors thai are also weakly correlated with conductivity. 

Furthermore. !aboratOJy srudies do not support a causal relationship at the levels identified by the 

EPA benchmark. Several citations in the EPA Report identify much higher lowest observable 

dTects concentrations (LOEC) for conductivity values (1 ,500 10 4,200 11S/cm) for mayflies and 

other aquatic genera. 

An epidemiology approach is used in the causal assessment b cause the EPA believed that there 

was insufficient info rmation available from controlled laboratory studies and they believed that 

they had suffic ient field dara . This mainly statistical approach is more common to sn1dics of 

human population . where laboratory experimentS for ausal relationships cannot be perfonned. It 

should be noted that a common issue in mu h of the epidemiological literature is that ' 'correlation 

does nor imply causation. ' While the EPA sL11dy found a moderate correlation between 

conductiviry and number of Ephemeroptera genera there is still a wide scaner in the re lationship. 

This together with rhe relatively high conductivity LOEC values in laboratory srudies casts doubt 

on condu tiv1ry as the dominant causal factor for the number of mayfly genera observed at sites 

Included in the smdy. 
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[n 2006 and 2009, both the Illinois EPA and the [owa Department of Narural Resources have 

concluded that it is inappropriate to use TDS or conductivity as a water quality criteria to protect 

aquatic species because it is the concentration of individual ions rather than conductivity or ms 
that is relevant to the toxicity to aquatic organisms. Consequently, the [ilinois EPA proposed 

water quality criteria for specific ions such as sulfate and chloride based on laboratory toxicity 

srudies on aquatic orgamsms. This approach was approved by USEPA. 

In Appendix B of the EPA Conductivity Benchmark srudy, EPA attempts to support its 

conclusion that conductivtty is the dominant causal factor by a cursory analysis of potenhal 

confounders given the a priori assumption that conductivity is a cause for the extirpation of 

Ephemeroptera species. The Causal Analysis/Diagnosis Decision lnfonnation System (CADDIS) 

tS an online system developed by EPA to identify the causal factors that are contributing to 

biological impainuent. While a few of these factors were considered by EPA in their statistical 

analysis of potential confounders, the approach was inadequate because many factors were 

1gnored or were inadequately represented in the statistical approach used by EPA. For example, 

the effects of habitat on lhe number of Ephemeroptera genera was exarruned statistically using the 

Rapid Bioassessment Protocol (RBP) score derived by the West Virginia Department of 

Environmental Protection. The R.BP ts an mdex of habitat quality but if is not an adequate 

representation of all the habitar conditions that are favorable or unfavorable to various 

Ephemeroptera genera. Nevertheless, the EPA analysis still found rhat this index of habitat 

quality w<:~s correlated wtth conductivity and with the number of Ephemeropteran genera, bur it 

Wa.5 subsequently dismi..:;sed along wtth other potential confounders. 

EPA ·s analysis of confounding factors is insuffictcnt and does nor represent a rigorous ana lysis 

of the true factors affecting the number of Ephemeroptera genera at sites included in the study. 

Other conditions including channel alteration, the presence of upstream Impoundments, dissolved 

oxygen, and temperature represent well-documented significant factors that need to be evaluated. 

The causal analysis of biological impa1m1ent needs to be performed at each site because multiple 

stressors can act together to cause impairment and these a usal factor:; vary considerably among 

sites. 

The conductivity benclunark is deriv~:: from a Spec1es Sens itivity Oisrribuuon (SSD) that EPA 

generates from the field data based on the a sumption that conduc! i'.i ty i the primar; and on!· 

factor controlling the extirpation of aquatic genera from ampling locations in the "tudy area. 

There i no scientific basis for this assumption. SSDs are supposed to be generated from 

laboratorY dala based on actual causal relationships nd ot from ti ld biomonitoring tudies 

ba ed on moderate correlations. 

EPA CONOUCnVITY 8E.NCH1o1AAI< STUDY 
lfllliiTE PAPER 

2 



NORWEST 
CORPORAT I ON 

The EPA anempt to develop a water quality criterion for conductivity from biomonicoring field 

data is not appropriate and should be replaced by the traditional methods for establishing water 

quality criterion. The traditional method for establish water quality criteria relies on infonnation 

from controlled laboratory experiments to identify a direct relationship between organisms' 

response and exposure concentrations of a water quality constituent without the confounding 

influences. The bwmonitoring approach is not suitable for establishing water quality criteria but 

is appropriare for detecting generalized and non-specific impainnents to btological integrity. An 

analysis of the likely causes of biological impairment needs to be performed at each site 

following a structured approach such as that outlined in CADDIS . 

The use of the conductivity benchmark as a water quality criterion would actually be detrimental 

because it would focus on the reduc tion of conductivity to protect benthic environments, when rhe 

cause of impainnent at most of the sites is due to other factors, including a change in t.he flow 

regime, the presence of an impoundment, changes in the physical structure of the stream bed or 

changes in t.he quality and quantity of food resources preferred by various benthic insect genera. 

Thus, a mming company could invest in water treatment to meet conductivity limtt.s for 

d1scharges and find that there is linle or no change in the benthic insect genera downstream of the 

discharge following treatment. Finally, a water qualiry criterion for conductiviry designed to 

protect biological conditions would result in a substanttal increase in the number of srreams 

classified as impaired even though the biomonito nng information does not indicate impairment. 

Examwation of the West Virginia data base indicates that 990 of sit s would be designated as 
impaired based on the EPA conductivity benchmark. while 409 of these sample sites would not 

be designated as impaired based on biomonitoring. Thus, the benchmark is found to have a 41% 

error rate as an additional criterion to protect water quality. 
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2 INTRODUCTION 

Norwest Corpornrion (Norwes!} is pleased to provide these technical comments in support of 

NMA 's comments on this precedent-setting approach to establishing \\-<Her qualiry critena 

proposed by EPA. The "Field-Based Aquatic Ltfe Benchmark for ConductiVity in Central 

Appalachian Streams'' (herein referred to as the EPA Conductivity Benchmark study) is a 

significant depa!Tllre from EPA's regulatory approach for establishing water quality criteria. 

These comments address the methodologies employed in this document and in particular the 

causal assessment and related statistical methods and assumptions. 

The EPA Conductivity Benchmark study develops a conductiviry standard based on a spec1es 

sensitivity dtstribution (SSD) that is determined empirically from a manipulated set of field data 

and not from controlled Jabora!ory experiments. The EPA has calculated rh.: species sensitivity 

distribution (SSD) based on the erroneous assumption that conductivtty is the direct cause for 1he 

extirpation of genera from the Ephemeroptera order at levels far below the lowest observed 

effects concentrations results from controlled laboratory experiments. Upon review of the field 

data and the literature it is qui1e clear that the correlatton berween conductivity and number of 

Ephemeroptera gercra were likely the resull of a variety of physical and biological factors that are 

also weakly correlated \VIlh conductivity. The rationale behmd using information from controlled 

laboratory experiments when developing water quality criteria is to identify a direct relationship 

benveen organisms' response and ex.posure concentrations of a water qualiry constituent wirhour 

the confounding influences of predation/competition from multiple spec1es along with the 

influences of habitat.. temperature, geology, flow and water chermstry. furthermore, there is no 

scientific evidence for conductivity as a roxiciry factor to benthic organisms at the low levels of 

conducttvity proposed as the benchmark concentration of 300 pS/cm Toxiciry to aquatic 

organisms can occur at very high conductivity levels and varies depending on the specitic aquatic 

organtsm and relative mix of ions in the \Vater. 
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3 CAUSALASSESSMENT 

Appendix A of the EPA Conductivity Benchmark srudy states that epidemiological arguments are 

applied in an attempt to show that mixtures of salts that elevate conductivity in streams in the 

Mountain and Plateau Regions of Central Appalachia are causing local extirpation of aquatic 

species. Epidemiology is the srudy of factors affecting the health and illness of populations. It 

generally applies to human populations, where laboratory experiments for causal relationships 

cannot be performed. This epidemiological approach used by EPA relies on statistical tools to 

establish an association between conductivity levels in a water body and different characteristics 

of lhe benthic organisms in the water body, primarily the presence of Ephemeroprera (maylly) 

species. lt should be noted that a common issue in much of the epidemiologicallilcrature is that 

''correlation does not imply causatron.'· 

Data from the West Virginia Department of Environmental Protection in-house Watershed 

Assessment Branch Data Base (W A Bbase) was used for both the derivation of the conductivity 

benctunark and for the causal assessment provided in Appendix A of the EPA Conductivity 

Benchmark study. The data set from the Kentucky Division of Water (KDOW) was not used in 

the causal assessment but was used for comparing the results of applying the same methodology 

to the Kentucky data. A copy of the West Virginia data set was obtained and evaluated by 

Norwest in preparation of these comments. A copy of the Kentucky data set was not provrded. 

The causal assessment references tox iciry information from the literature involving laboratory 

studies to support the conductivity benchmark. The cited laboratory studies by Kennedy et al. 

(2003, 2004, 2005) and by Mount et al (1997) indicate that concenrrations of major ions can 

adversely impact !ish and benthic macroinvertebrares but at concentrations substanlially higher 

than the onductiviry benchmark proposed by EPA. As discussed in thL' EPA Conductivity 

Benchmark srudy report , the causal assessment for the conductivity benchmark is deve loped 

largely on the occurrence of Ephemeroptera (mayflies) genera ''because they are among the most 

sensitive genera··. The EPA Conductivity Benchmark study Cites the study by Echols et al (2009), 

which reported a conducrt iry range from 1.508 to 4, l 01 flS/cm for the lowest observable effects 

concentration ( LOEC) in laboratory rests of the mayOy I onychia bicolor exposed to water 

samples that ranged from !3% to 39% coal-mine-processed effluent. This study also reported 

LOEC values for Ceriodaphnia dubia that ranged from 2, I "'2 ro 4,240 JJ.S.icm. 

onductivtry is a measure of the capac ry of water an onduct an lectncal urrent an IS 

orrelated with the concentrauons of the tota l dissolved ions or sal ts in solution (TD ). Howev r. 

tt 1 the cone nrration of individual ions rather than conductivity or TDS that is relevant to th 

toxicity to aquatic organis s. The study by Mount et al. ( 1997) cited in the [PA Conductivity 

Benchmark srudy state that the toxicity of fresh waters with high TDS is dependent on the 
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species iouic composition of the water. Mount et al. (1997) found that the relative toxicity of 

major ions in high TDS effluents was: K > HCOl= Mg > Cl > S04. They also found that the 

prese nee of multi pie cat ions reduces the lOX i city of C l, S04 and K.. Also, Chap mao et al. (2 000) 

studied tox:iciry of two mine effluents to early life stages of rainbow trout and Chironomid larvae 

and concluded that the toxicity is due to the specific combrnation and concentration of ions and is 

not predictable from TDS concentrations. 

Funhennore, both t.he Illinois EPA 1 and the Iowa Department of Narural Resources2 have 

concluded that it is inappropriate to use TDS or conductivity as water quality criteria based on 

toxicity to aquatic organisms. The fllinois EPA adopted water quality rules that replaced the TDS 

water qual ity standard with a numerical sulfate standard. This revision to the Illinois Water 

Quality Standards rules regarding sulfare and total dissolved solids were approved by the US EPA 

on March 19, 2009. [n its technical justi ficauon. me [([j no is EPA states that: 

.. While sulfare was being evalualed. ir became increasingly ob'vious rhat TDS is a very 

inappropriate parameter fo r use in water quality standards_ TDS is the sum of all 

dissolved substances in wa1er and is dominared by rhe common ions of sulfare. chloride. 

sodium, calcium. carbonate and magnesium in various proportions_ Our investigations 

into su~(ate toxicity reinforced the notion 1ha1 it makes lillie sense to have a srandard that 

covers all these substances together when the toxici~v ofeach conslituenf is really what is 

important. For example, a TDS concentration of2.000 mg/L with chloride as the pnmary 

anion constituent is acutely /oxic ro aquatic life. bw rhe same TDS concemration 

composed prmwri(y of sulfate is nontoxic. With to.:r:ici(v-based sulfate and chloride 

standards in force. there should be no need of a TDS standard that is incapable of 

predicting the threshold of adverse effect to aquatic life . .. 

On September 17, 2009 the Iowa Environmental Protection Commission adopted and filed 

amendment to the Commiss1on's Water Quality Standards that removed the TDS site-specific 

approach and stabli hed numerical water quality criteria for chloride and sulfate_ In its 

Responsiveness Summary to the Chloride, Sulfate and T DS Revisions, the Iowa Department of 
Naru ral Resources (August 24, 2009) citec "lack of sctentific suppon" as the basis for eliminating 

' Illmo1s Envnonmenta l Protection Ag ncy April 2006. ··Prelimmary Technrcal 

Justification for Changing Water Qual ity Standards tor ulfat s, Total Disso ved 

Solid and 1 ixing Zones. ' 

~ [owa Department of Natural Resources , February 9 , 2009 ·'Water Qualiry Standards Revrew: Chloride, 

Sulfate and Total D1ssolved Solids." 
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the site-specific TDS approach. Further discussion of the lack of scienlific support for a TDS 

water qualny standard for protection of aquatic life can be examined in the Iowa Department of 

Narural Resources, February 9, 2009 "Water Quality Standards Review: Chloride. Sulfate and 

Total Dissolved Solids.'' 

3.1 EXAMINATION OF THE EPA DATA SET 

The data set used in the causal asse rnent and in developing the conductivrty benchmark was 

manipulated by EPA to exclude samples from a number of locations. The following data 

exclusions occurred: 

• Data outside Ecoregion 69 and 70, 

• Samples where the aquatic organisms were not identified to the genus level, 

• Samples from drainage areas greater than 155 km2, 

• Conductivity was greater than 1,000 11S/cm, the S04 less than 125 mg/L, and the Cl 

greater than 250 mg/L, and 

• Sites with a pH of less than 6. 

First, all samples that were not identified as occurring in either Ecoregion 69 or 70 were 

excluded. However, if conductJviry as a measure of th..: concenlfatioo of dissolved salts in water is 
the primary lacror causing the extirpation of aquatic species the effects should occur elsewhere 

and the geographic excluston is not appropriate. This EPA Conductivity Benchmark report states 

that it is applicable to parts of Kentucky and West Vtrginta and is expected to be applicable to the 

same region.3 in Ohio. Pennsylvania, Tennessee, and Maryland . Next, all samples that did not 

have measurements of conductivity and aquatic organisms identified to the genus level were 

excluded as this information was needed to apply the methodology. All samples rhat were 

Jdentified as being collected from lo ations wtth drainage areas greater than I 55 km2 were 

excluded. The rationale for this exclu ion was to eliminate samples from large rivers_ Yet there 

was no explanation of the basi- for ihe 155 km2 threshold. Furthermore, if conduct i iry i a 

pnmary factor causing the ex tirpation of aquatic species in the Mountain and Plateau Regions of 

Cenrral Appalachia, then larger streams should nor be excluded from the srudy. Sample locat ions 

were also excluded if the conducuvity was greater than 1.000 ~S/cm, the S04 less than 125 mg/L. 

and the Cl greater than 250 mcr 'L This excl usion was applied to el iminate waters dominated by 

Cl rather than S04 but there w~ no explanation for th~ selection of the exclusion threshold . 

Funhennore. rhere wer 149 .samples with conductivity level · greater than l ,000 1-lS' m that 

remained in th data se t, wher the .xclusion critena could not b app lied b cause of lack of 

informallon on either S04 or Cl. 
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An examination of the complete data set and the correlation with sample ex:clusions as provided 

10 Figure A-1 of Appendix A of the EPA Conductivity Benchmark srudy indicates that the data 

set used in these correlations also excluded sites with a pH of less than 6. These sample 

exclusions resulted in the highest Spearman correlation between conductivity and the number of 

Ephemeroptera genera while other exclusions applied in the confounding analysis decreased the 

Spearman correlation between conductivity and the number of Ephemeroptera genera as sho\vn in 

Figure A-2 of Appendix A of the EPA Conductivity Benchmark srudy. Figure A-2 shows that 

conductivity is a poor predicror for the number of Ephemeropt.era genern presenc at sample sires. 

If conductivicy were a causal factor for number of Ephemeroptera genera one would expect a 

much stronger relationship after confounding factors hav been removed. 

The correlations provided in both Figures A-1 and A-2 of Appendix A of the EPA Conductivity 

Benchm.1~k :>rudy show substantial scatter in the relationship berween the number of 

l:phcmeropteran genera and conductivity, which casts doubt on the validity of the causal 

relationship. 

There are a number of factors other than conducttvity that may affect the number of 

Ephemeroptera genera present at a sample site. Examination of the data that were used to 

generate figure A-1, found that 290 of the sample sites with conductivity levels below the EPA 

benchmark of 300 IJ,S/cm were designated as biologically impatred based on the \\'c :~t Virginia 

Strtam Condition fndex (WVSCf) that is used to assess stream impaim1ent. If conductivity were 

the primary cause of biolog1cal impairment, there would not be th1s large number (290) of 

biologically impaired sites with conductivity levels below the benchmark. Also, among the 

sample sites with conductivity levels below the EPA benchmark, the number of Ephemeroptera 

genera was 3 or le~s at 240 of the sample sites. These are sample locations where biological 

impairment occurs due to environmental conditions or stressors other llmn conducttvity. The 

specific conditions that are causing biological impairment and lim11ing the number 

Ephemeroptera genera at low conductivity have not been assessed in the EPA srudy. This is due 

to an approach that focused on the correlation between the number of Ephemeroptera genern and 

conduct i ity. and not on identifying the cau al factors influ ncing biological conditions and 

stream impairment at the speci fie locations inc luded in the study. 

It i logtcal to conclude that the range of factors that are the cause for io logical impairment and 

limi ting the number of Ephemeroptera genera at conduc tivlly levels be low the EPA benchmark 

are also relevant causa l factors for impainnent at sites with conducuviry levels abov the EPA 

benchmark. Furthermore, if the EPA conductivHy benchmark is valid, then one would not expect 

multiple Ephemeroptera genera to occur at sites with conducnvity I Is higher than the EPA 

benchmark of 300 1S/cm. Yet it is apparent from an xamination of Figure A- 1 that mult iple 

F.phemcroptera genera do occur at many sites with condu tivir_. leve l. well above th EPA 
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benchmark. As demonstrated in further analysis of the data, one reason lhat there is some 

correlation berween the number of Ephemeroptera genera and conductivity is lhat lhere is some 

correlarion between some of the actual causal factors and conductivHy 

The use of the EPA conductiVity benchmark as a water qualicy cnterion would result in a 

substannal expansion of the nwnber of streams designated as impaired. The WVSCI is used to 

identify sites that are impaired with respect to listing under Section 303(0) in the state of West 

Virginia.. If the \V"VSC[ is less than 60.6, the stream at the sample location is designated as 

biologically impaired. Examination of the EPA dat.a base shows that, at sample locatJ.ons with 

conductivity levels above the EPA benchmark, 58 I of the sample sites would be designated as 

biologically impaired while 409 of the sample sires would not be designated as impaired using the 

WVSCI. 

Table I. Summary of lmpa111nent Classifications that exceed the EPA conductivity Benchmark 

Impairment Classification 
Number of samples Conductivity (J.L.S/cm) 

exceeding EPA bcncbmark Mean Muimum 

WVSCI Not Impaired 409 6!1 2,768 

WVSCllmpaircd 58\ 1,072 !1,646 

As shown in Table 1, the u1ean conductivity for the sites thai were not designated as tmpa1red 

index was 611 ~S/cm while the maximum conductivity was 2, 768 ~S/cm . Thus use of the EPA 

conductivity benchmark could resulr in a 41% false designat ion of impairment with respect to Lhe 

current designation of biological impairment using the WVSCI Clearly, if conductivity levels 

above the benclunark were the cause of biological impairment, there would nor be this large 

number ( 409) of Wlimpaired sues with conducu vtty levels above the benchmark. 

The contingency table (Table A-4) that was supplied to support the causal assessment e amined 

the ratio of presence or absence of maytlies at sample sites where conduct ivities were greater than 

l ,500 11S/cm. This is far above the EPA proposed benchmark of 300 ~tS/cm and is expected to 

incl ude sites where pawcular ions such a bicarbonate. chloride or sulfate may be a 

concentrations that some Ephemeroptera genera may be affected. Sti ll mayfly species are present 

at 21.7 % of lhe sites where conduct! vi ty is greater than l ,500 ~JSlcm. The presence of some 

Ephemcro ptera pecies at these site demonstrates that the mix of 10ns resulting in the high 

conducnviry is nol causmg the extirpation of these Ephem roptera species. Furthermore. 1t 1s not 

pos ible to conclude that at the 78.3 % of the sites where mayfly spectes were not observed when 

conductivity was greater than I ,500 IJSicm, that the mix of ions resulting in the high conductivity 

is the cause of the extirpation of the Ephemeroptera species at all of these mes. 
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3.2 POTENTIAL CAUSES OF BIOLOGICAL IMPAIRMENT 

The Causal Analysis/Diagnosis Decision rnfonnation System (CADDfS) is an online system 
developed by EPA to help conduct causal evaluations for aquatic systems that are designated 
impaired (Ziegler, Suter, and Keffor<i 2007). CADDIS lists the follow1ng conditions thar could 
be a potential cause for biological impairment: 

• Dissolved oxygeo (DO) regime alteration, 
• Hydrologic regime alteration (includes flow or depth conditions; timing, duration, 

frequency etc.}, 

• Nutnent regime alteration, 

• Organic-maner regime alteration, 
• pH regime alteration, 

• Salinity regime alteration, 
• Bed sediment load changes. including siltation, 
• Suspended solids and/or rurbidity alrerarion, 
• Water temperatme regime alteration, 
• Habitat destruction. 

• Habitat fragmentation (e.g. , barriers to movement. exclusion from habitat), 
• Physical crushing and tramphng, 
• Toxic sub~tanccs . 

Herb1cides and fungicides. 
• Halogens and halides(..::.,:! .. chlonde, trihalomethanes), 

Fish-killing agents (e.g., rotenone), 
lnsecricides, 

Lampricides, 

Metals, 
Mol luscicides, 
Organi solvents (e.g., benzene, phenol ), 
Other hydrocarbons ( .g., dioxin , PCBs). 
Endocrine disrupting hemical-, and 
Mixed. cumulative effect. 

• Inter pecies competition . 

• Complications due to small populations (e.g. tnbreedi ng. stochastiC nucruatioo, etc.). 
• G ner1c alteration e.g .. hybridJzarion). 
• Overharvesting or legal, intentional collecting or k1 mg, 
• Paras itiSm. 

• Predation, 

• Poaching. \ andalism, ha ra3sment, or indi riminate killing. 
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• Unintentional capture or killing (e.g., ar1illery explosions, roadway casuahies). 

• Vertebrate animal damage control (includes trapping, shooting, poisoning), and 

• Radiation exposure increase (e.g., increased UV radiation). 

A few of these factors were considered to some extent by EPA tn their statistical analysis of 

potential confounders but were summarily eliminated from consideration because "effects appear 

to be minimal given the inevitable variability in sites to which the benchmark would be applied''. 

There are a number of na~vs in the causal assessment performed in the EPA Conductivtty 

Benchmark study but a primary flaw is that the analysis of potential causes of biological 

impairment needs to be performed at each site because of the variability among sites. 

Appendix 8 of the of the EPA Conductivity Benchmark srudy attempts to suppon its conclusion 

that an increase in conductivity is the dominant causal factor in the local extirpation of aquatic 

genera through an analysis of potential confounders based on the a priori assumption that 

conductivity is a cause for the exmpallon of Ephemeroptera species at sites included in the study. 

The assessment starts with the correlation berween conductivity and the number of 

Ephemeroptera genera and then tries to determine whether any of the measured potential 

confounders interfere with this correlation. 

For example, to assess whether stream habitat may be a potential confounder, they examine a 

qualitat1ve index of habitat quality the Rapid 810assessment Protocol (RBP) score denved by the 

West Virginia Depanment of Environmental Protection. As shown in Table 8 -7 of the EPA 

Conduc11vity Benchmark study, the RBP score was found to be moderately correlated (based on 

EPA assessment criteria for carrel tion in the Table B-2) with conductivity (r = 0.29) and 

moderately correlated with the number of Ephemeropteran genera (r = -0.26). Also, as indicated 

m Tabk B-7 of the EPA Conductivity Benchmar· study, the correlation between conductivity 

and rhe number of Ephemeropreran genera declined from an r = -0.63 tor = -0.50 when sires v.·ith 

an RBP score of less than 140 were remov~·J from t.he analysis in an attempt to reduce th ~ 

influence of poor habitat. Clearly rhis index o f hab itat qtality is a confounder b ti t was dismissed 

in the developmenr o f the EPA benchmark along wirh other potential confounders, except for IO\\· 

pH. Furthermore, the rationale for election R.BP score thre~hold of less than 140 was not 

provided 

There is a lso the issue o f whether the RBP sco re ·s the appropriate measure of habitat qual ity wtth 

espect to mayfl ies . A noted by G El (2010\, the nearly identical ratto. of mayt1y presence 

bet\.\·een poor quali ty arr high quality habitat a ow conductivit levels m the canting nc. table 

(Tab le B-8) sugg sts that thar RBP score is not a good indicator of habitat qua lity for mayflies. 

The correlation between RBP and conductivity . and the correlation between RBP and 

Ephemeropteran genera . combined with the presence o f rnayny in both poor and high quality 
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habitat confirms that EPA's analys1s of confounding factors lS insufficient and does not represent 

a ngorous analysts of the true cause of Ephemcropteran or maytly abundance. 

fn our analysis of the EPA data, the Channel Alteration score alone was found to have a better 

correlation w1lh cooductivicy (r=-.31) and wilh number of Ephemeropteran genera (r = 0.27) than 

the R.PB score. Furthermore, some of the habitat factors that have been found to be directly 

related to the presence of mayflies, such as the presence of an upstream impoundment, were not 

considered in the assessment of potential confounders by EPA. Bau~mfei nd and Moog (2000) 

indicate that channel alteration., irrigation, and impoundmentS gener.:~lly lead to deficiencies in the 

mesohabirat strucrures which significantly affect mayfly diversity and abundance. Arnwine, 

Sparks and James (2006) found t11at impoundments on small first order to th1rd order streams in 

Tennessee have adverse affects on the macroinvenebrate community downstream of these 

impoundments. The most frequent change in t.he benthic communiry structure was a loss of the 

orders Ephemeroptera, Plecoptera. and Trichoptcra (EPT) Fmally, the Technical ~lemorandum 

by G£1 (2009) cites li terarure sources that assessed changes in trophtc groups occurring 

downstream of lakes and impoundments. Filtcr-feedmg insecLS such as hydropsydud tend to be 

found at higher abundance immediately below impoundments while mayflies typically decrease. 

These shifts apparently occur as a result of changes in trophic condition or food availability 

downstream of impoundmentS with the releases being nch in components fed on by hydropsych1d 

and other filter-feed1ng orgnnisms. 

Funhennore. the EPA data base is not adequate to address the tssue of confounding because it 

dtJC:-> not inti tide all of the potential confounding parameters and it is missmg data for some of the 

confounding par.;meters. For example for the final data set used by EPA m the conductivity 

benchmark, fecal coliform count.s were missing in 149 of the samples, watershed area and land 

use des1gnations were missmg in 1,441 of the samples, and nutrient information fTom 1,032 of the 

samples. Temperature and dissolved oxygen are some of the most important factors mfluencing 

the occurrence and dis tribution of Ephemeroptera larvae (Bauernfeind and Moog, 2000) The 

EPA report completely fa!led to address dis,so\ved oxygen as a potential confounding parameter. 

Perhaps the fa ilure to addres_, iniluences of dissol ved oxygen are due to dara limi tations that 

repon d1s olved oxygen (and tempcrawre) only at th point in time that the benthic sampling is 

performed. Examination of the EPA data indicates that only four samples had dissolved oxygen 

values less than 3.5 mg/L. All fou r samples were collected tn August and the number of 

Ephemeropteran genera was found to be zero or one in thes~ four samples. Dissolved oxygen 

could also be a fa tor limiting the number of Ephemeropteran gen ra but it ts not possible to draw 

funher onclus10n~ based on rhe one-lLme samples. Lik wise, the one-time measurement of 

temperatur~ precl udes the proper assessment of temperature as a confounding parameter. 

Ne\'Crthe[ess, the EPA report conclude that "elevated temperamre does not appear to be 

associated with the loss of Ephemeroptera". In supponing this statement. the repon includes the 
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Alrnough the EPA Repon mentions the on-line CADDIS system, they did not use the tools and 

step-by-step procedures to assess the conditions causing biological impainnent ar the specific 

impaired sttes that •~ere included in Lhe data base. Earlier in these comments we summarized 

many of Lhe potent tal causes for biological impairment that can act together to cause impairment. 

CADDIS also provides recommendations and cautions in the application of statistical tools . It 

states that statistical significance does not equate to biOlogical significance. Statistical analysis 

does not tell us whether variability in observations is caused by the stressor being analyzed or 

whether variability in observations ts biologically relevant. CADDIS cautions that ·'Concluding 

thai a candidate s1ressor is or is no! the cause based on a correl01ion coefficient is inappropriate 

because: 

• Stressors often covary with each other and with natural environmemal wtributes. A strong 
relononship between the htological response and candrdate cause could reJlecl a covarying 
stressor or nawralfactor oiher than !he candidate cause, 

• Hypothesis testing 1vas desig11ed for imerpreling controlled experiments wilh replica1es and 
random assignment oftreatmems. and 

• Field data from observational studies rare/~. indude replicates and ''treatments " are not 
randomly assigned. therefore even strong assoc10tions do not prove causation. 

These c.aut1ons in CADDIS have nor been adequately addressed tn the EPA Conductivlty 

benchmark study. 
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The XC95 conductivny value for the 170 genera that were observed at more than 30 sampling sites 

in the West Virginia data set was used to develop an SSD based on the assumption that 

conductivity is rhe factor that is responsible for the extirpation of aquatic genera at all rhe sites in 

the data set. The conducti~·ity benchmark was detennined from the SSD as the conductivity level 

that is not exceeded by the XC9s conductivity value for 5% of the 170 genenL The assumption 

was made that if conductivity levels are below the benchmark, at least 95% of genera will be 

protected. Thus, the calculated benchmark is dtrectly dependent upon the XC15 conductivity value 

estimated for the 8 genera in the data set with the lowest calculated X(qs. These are the genera 

Alloper/a, Cinygmula, Dnmella, Lepidostarna, Leptophlebia, P_venspsyche, Remen11s, and 

Utaperla . Of these genera, only the mayfly genus Drunella was observed at more than 4.5% of 

the sample sites in the data set. Dnme!lo was observed at approximately 8% of the sample sites 

based on year round data but at less than 1% of the sires based on summer samples. 

h appears that these genera with the lo\vest calculated X~5 conductivity values are limited by 

more than conductivity as they are observed at very few of the sites. It is inappropriate to develop 

SSDs from field observations of speci fie genera where the presence and absence of the genera are 

related to factors other than conductivity·. This Is the reason why SSDs are calculated from acute 

or chronic toxicity results from controlled laboratory experiments. 

The analysis of uncertaincy presented in the EPA Benchmark srudy is an obfuscation of the actual 

source:; of uncertainty concerning conductiviry levels that are protective of aquatic genera in West 

Virginia. The uncertainty analysis involved a ''Bootstrap'' merhod for estimating the vanation 1n 

the calculated XC95 values for each genus used in the derivation of the benchmark by sampling 

with rep lacement from the data set that was used to derive the benchmark. This involved 

generating 1000 data sets each with 2,145 observations that were obtained by random sampling 

from the data set with replacement. Thus, the generated data sets will exclude some observations 

and mclude duplicates or multiple observations from some of the sample sites. [n e ffec t th is is a 

method of massaging the origmal data in an effort to xamine the variation resulting from the 

observation · obtained at each of th sampl ing sites included in the nrudy. The benchmark 

conductivity value was then esttmated for each of the I 000 "bootstrap samples" in order to 

generate an estimate of the mean and confidence interval in the benchmark value. 

The EPA Conductivtry report applied the ame methodology to data from the State of Kentucky 

and obtained a conduc tviry benchmark estunate of 31 9 11S/cm with lower confidence bound of 

I 80 11Sicm and an upper ound of 4.39 11S'cm The report implies that that the confidence tnterval 

generated from this Bootstrap analy i of these two data sets adequately n:: presents the uncertainty 

in the conductivity benchmark. The report also sta te that the sampling variance may b the 
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largest component of total uncenainty because the confidence intervals for the estimates of the 

benchmark conductivity from the tv.'o data sets overlap. 

We strongly disagree with this conclusion . The largest source of uncenainty is in the app!tcation 

of the methodology and assumptions, panicularly in the assumption that conductivity is the 

variable controlling the extirpation of aquattc species in the srudy area. An indication of the 

fallacy of this assumption ts shown in the uncertainty analysis performed by EPA. Figure 7 of the 

EPA Conducovity Benchmark study shows the 95% confid-:nce bounds for the XC95 values for 

the 35 genera with the lowest XC95 value estimated from the West Virgmia data set A copy of 

that figure is provided below. The bootstrap analysis of the West Virginia data set shows a 

considerable range in the XC95 values that occur just due to the variation in sampling. For 

example, the XC95 value calculated for the caddisfly genus Lepitostoma vanes widely from less 

than I 00 to over 700 ~tS/cm, due to the random variation in the sampling points as retlected in the 

bootstrap analysis This high variability tn XC95 values calculated for each genus in dte data set 

clearly demonstrates that conductivity is not controlling the extirpation of aquatic species for 

mosr of the sampling points in the study area. 

The uncertainty analysis does not address many of the other assumpttons that were made. For 

instance, a genus was excluded from the extirpation calculation if ir was observed at less than 30 

of rhe 2,145 sam piing sites. Perhaps a more appropriate threshold for exclusion is if ir was not 

observed at more than I 0% of the sites. This would elimtnate the genera that are not commonly 

observed in the srudy area. Also, a more appropriate measure of the extirpation of a particular 

genus would be the XCIOO or the conductivity above which observations of a particular genus are 

not found among 1he 2,145 sites. This criterion for extirpation should also have been examined in 

asses mg the uncertainty m the calculated benchmark. 
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Figure 7 (from USEPA (2010). The cumulative distribution of XC9s values for the 35 most 
sensitive genera (red circles) and the bootstrap-derived means (blue~ symbol) and two-tailed 
95% confidence intervals (whiskers). (The 5 rh percentile is shown by the dashed line.) 
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5 CONCLUSIONS AND RECOMMENDATIONS 

There is no !'.Ctentific basis for the species sensitiviry distribution (SSD) that Vias developed from 

biomonitoring field data in the EPA Conducrivicy Benchmark study. There are a multitude of 

causal factors that explain the extirpation of genera from samplmg locations included in the EPA 

data set, mcluding predation/competition from multiple species, mf1uences of habitat, 

temperature, geology, flow, dissolved oxygen, water quality, and limited geographic distribution 

for some genera. The lack of scientific support is also demonstrated by the substantial scatter in 

the relationship between the number of Ephemeropreran genera and conductlvity as shown 

Figures A-I and A-2 of Appendix A of the EPA Conductivity Benchmark srudy and by the wide 

variability m XC95 values calculated for each genus in the bootstrap analysis of the data as 

shown in Figure 7 of the EPA Conductivity Benchmark study. 

The EPA attempt to develop a water qualtty criterion for conductiv ity from biomonitoring field 

data is not appropriate and should be replaced by the traditional method for establishing warer 

quality criteria. The traditional method for esrablish water quality criteria relies on information 

from controlled laboratory expenmenrs to identify a direct relationship between orgamsms ' 

response and exposure concentrations of a water quality constituent without the confounding 

influences. The development of the conducttvity benchmark based on field data has linle more 

validity than developing a percent woodland benchmark based on field data. It does not address 

the acrua, factors that account for the presence or absence of aquatic organisms at a panicular stte 

or the causes. for biological impairment. 

The biomonitoring approach is ··bes t used for detecting generalized and non-specific impairments 

co biological integrity, and for assessing the severity of those impairments," as noted by Gtbson et 

al. (2000). Chemical and toxicity tests and habitat assessments are needed to identify probable 

causes of impairment as the basis for corrective measures. An analysi of the likely causes of 

bio ogical impairment needs to be performed at each sire fo liowing a stmcrured approach such as 

that outlined in C.<\DD£S_ 

The use of the conducti"vity benchmark as a water qual ity crit rion would actua lly be detrimenc:al 

because it would focus on the reduction of conductivit. tO protect benthic envtronment.s, when the 

cause of impainnent at most of the sites i due to other factors, including a change in the flow 

regime. th presence of an impoundment, changes in the physical structure of the stream bed or 

changes in rhe quality and quantity of food resources preferred by various benthic inse t genera. 

The literature shows that the distribution and abundance of mayfly communities are ;;trongly 

dependent on habitat composition strucn1re and that often maytl ies are absent from benthic 

environments downstream of impoundments. Thus, a mining company cou ld invest in water 

EPA CONOUCTI\IITY 8ENCHIIIARK ST.;.!" 
WHITE PAPf'l. 

1~ 



NORWEST 
C ORP ORATION 

treatment to meet conductivity limits for discharges and find that Lhere 1s little or no change in the 

benthic insect genera downslfearn of the discharge following treatment. 

Also. a water quality criterion for conductivity designed to protect biolog·ical conditions would 

result in a substantial increase in the number of impaired streams that are tmpaired with respect to 

listing under Section 303(0) in the state of West Virginia. As previously discussed , 409 of the 

sites in the West Virginia data base would be added when current information indicates that these 

streams are not biologically impaired. 
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September 3, 2010 

Office of Environmental Information (OEI) Docket 
U.S. Environmental Protection Agency 
Mai lcode: 2822T 
1200 Pennsylvania Avenue, N.W. 
Washington, D.C. 20460 

Honorable Paul Anastas 
Assistant Administrator 
Office of Research and Development 
U.S. Environmental Protection Agency 

Honorable Peter S. Silva 
Assistant Administrator 
Office of Water 
U.S. Environmental Protection Agency 

Docket ID No. EPA-HQ-ORD-2009-0934 

eNMA. 
iH~ AM t t, CAN ~e >O UP. C C 

Re: "The Effects of Mountaintop Mines and Valley Fills on Aquatic 
Ecosystems of the Central Appalachian Coalfields" (EPA/600/R-09/138A) 
and "A Field-Based Aquatic Life Benchmark for Conductivity in Central 
Appalachian Streams" (EPA/600/R-10/023A) 75 Fed. Reg. 18,499 (April 
12, 2010). 

To Whom It May Concern: 

The National Mining Association (NMA) submits the following comments on the 
above-referenced reports that were made available for public comment on April 12, 
2010. 75 Fed. Reg. 18,499 (Apr. 12, 2010) . NMA is a national trade association 
that includes the producers of most of the nation's coal, metals, industrial and 
agricultural minerals; the manufacturers of mining and mineral processing 
machinery, equipment and supplies; and the engineers and consulting firms, 
financial institutions and other firms serving the mining industry. NMA's members 
have a wide variety of surface coal mining operations, including operations in 
Central Appalachia , and thus will be directly and significantly impacted by the 
En vi ron mental Protection Agency's (EPA) use of the above-referenced documents. 

We are also addressing th is comment letter to both Assistant Administrator Paul 
Anastas of the Office of Research and Development (ORD) and Assistant 
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Administrator PeterS. Silva of the Office of Water (OW) because, while the 
documents have been developed by ORO; they are currently being used by the OW 
when reviewing coal mining permit applications. In addition, the question of the 
scientific adequacy of the documents is inextricably linked to the requirements of 
the Clean Water Act (CWA). 

In these comments, we first discuss how EPA is currently using its "field-based 
aquatic life benchmark for-conductivity." Second, we discuss NPDES permit 
regulations and conclude that EPA cannot compel the use of its conductivity criteria 
under those regulations. Third, we discuss EPA's guidance on the development of 
aquatic water quality criteria and conclude that EPA's methodology for developing 
the conductivity criteria is inconsistent with that guidance. Fourth, we discuss the 
requirements of the CWA and conclude that EPA's conductivity criteria do not meet 
the requirements of that statute. Finally, we discuss the requirements of EPA's 
Information Quality Guidelines and conclude that the EPA study-the basis for its 
new conductivity criteria-does not meet the requirements of that guidance. 

Based on our analysis, we request that EPA discontinue use of any conductivity 
criterion and conduct laboratory tests to develop a scientifically defensible criterion 
for conductivity or (more likely) specific ions, applying EPA's standard methodology 
for developing aquatic life water quality criteria. 

I. EPA application of its draft conductivity benchmarks 

On April 1, 2010, EPA issued memorandum titled: Detailed Guidance: Improving 
EPA Review of Appalachian Surface Coal Mining Operations under the Clean Water 
Act, National Environmental Policy Act; and the Environmental Justice Executive 
Order (hereinafter "Detailed Guidance"). In the Detailed Guidance, EPA establishes 
a range of between 300-500 microSiemens (!JS/cm) (a measure of conductivity) as 
a trigger for close scrutiny by EPA of the permit application and anything 
approaching or beyond 500 !JS/cm as cause for EPA to veto a CWA permit. These 
conductivity levels rely heavily on one study of West Virginia streams by EPA 
Region 3 (the Pond-Passmore study) and its observation "that aquatic life at sites 
with specific conductance greater than 500 iJS/cm were observed to have been 
adversely impacted based on a genus-level multi-metric biological index/' 1 as well 
as EPA's draft report "A Field-Based Aquatic Life Benchmark for Conductivity in 
Central Appalachian Streams/" (hereinafter "Conductivity Study") which "recognizes 
stream -I ife impacts associated with conductivity." See Detailed Guida nee at 11. 

NMA believes that neither the Pond-Passmore study nor EPA's Conductivity Study 
are an appropriate basis for establishing presumptively applicable water quality 
criteria for conducttvity in Appalachian States . 

1 Pond G.J., M.E. Passmore, F.A. Borsuk, L. Reynolds, and C.J . Rose. 2008 . Downstream effects of mountaintop 
coal mining: comparing biolog ical conditions using family - and genus-le11el macrointertebrate bioassessment tools. 
Journal of the North American Benthological Society 27:717 :737. 
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With respect to the Pond-Passmore study, on July 13, 2010, we submitted two 
reports to EPA demonstrating that the relationships identified in Pond-Passmore 
were based purely on statistical correlations between water quality characteristics 
and benthic macroinvertebrate community structure and do not represent a formal 
or mechanistic test of the hypothesis that conductivity (or chemica I para meters 
detected by the composite measure of conductivity) is the primary cause of 
changes in the macroinvertebrate communities downstream of Mountaintop 
Mining/Valley Fill (MTM/VF) activities. 2 In fact, the Pond-Passmore study found no 
evidence that even correlated the results of their multimetric indices with the 
number of valley fills or with the distance from any valley fill. Absent a correlation, 
much less the demonstration of a cause-and-effect relationship, that study cannot 
be used to determine a threshold level for an adverse response to conductivity. 
Accordingly, this study should not be used to establish a water quality criterion for 
conductivity. rn fact, even the authors of the study note its limitations and 
recommend further research. 

We also believe that EPA's Conductivity Study should not be used to set a 
conductivity criterion . First, NMA notes that it is inappropriate for EPA to use a 
report that is currently being reviewed by EPA's Science Advisory Board (SAB), and 
is marked "DRAFT - DO NOT CITE 0 R QUOTE." The report a I so includes the 
following disclaimer: 

This information is distributed solely for the purpose of 
predissemination peer review under applicable information quality 
guidelines. It has not been formally disseminated by the U.S. EPA. It 
does not represent and should not be construed to represent any 
Agency determination or policy . 

On July 13, 2010, we submitted two reports that provide an extensive critique of 
the methodology employed and conclusions reached by EPA. 3 As discussed below, 
these reports demonstrate that the Conductivity Study is flawed and the data 
presented do not support the conclusions drawn by the author. 

NMA encloses with this submission a final version of the comprehensive GEI report 
that expands on the technical analysis and includes a response to EPA's Science 
Advisory Board Charges to Reviewers. Final Report Technical Review: A Field-based 
Aquatic Life Benchmark for Conductivity in Central Appalachian Steams, Prepared 
by GEl Consultants, Inc,/Ecological Division (Sept. 2010)(hereinafter "Final 
Report"). NMA's Final Report evaluates the overall technical basis of how the 
conductivity benchmark was derived, with a particular focus on evidence presented 

' See GET Consultants, Inc. (GEl). 2009a. Identification of Issues in Regard to the -Pond et al. Study on Effects of 
Mountaintop Mining and Valley Fill on Benthic Invertebrate Communities. Techmcal Memorandum, GEl Consultants, 
Inc., Denver, CO; GEI Consultants, Inc. (GEl) . 2009b. Update on Issues for Further Invest igat ion in Regard to the 
-Pond et al. Study on Effects of Mountaintop Mining and Valley Fill on Benthic I nvertebrate Communities. Technical 
Memorandum, GE! Consultants, I nc. Denver, CO. 
3 Interim Draft Report Technical Review: A Field-based Aquat ic Ufe Benchmark fo r Conductivity in Central 
Appalachian Streams, Prepared by GEI Consultants, Inc./Ecological Division ( hereinafter GEI 2010) ; A White 
Paper: Comments on "A Field-Based Aquatic Ufe Benchmark ior Conductivity in Central Appalachian Stream ," 
Prepared by Norwest Corporation (hereinafter Norwest 2010). 
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by EPA in support of the mechanistic plausibility of using conductivity as the basis 
for deriving a field-based aquatic life benchmark, and the extent to which 
confounding factors other than conductivity were addressed. In addition, the Final 
Report presents an independent statistica I evaluation of the ecological factors most 
likely associated with patterns in benthic macroinvertebrate community structure in 
West Virginia headwater streams associated with MTM/VF activities. This analysis 
utilized the same raw data and field sites used in EPA (2010) to derive the 
con.ductivity benchmark, but uses different sets of statistical tools to provide a more 
robust analysis of the potential impacts of MTM/VF activities. 

Notwithstanding these serious and substantial deficiencies, EPA is using the Pond
Passmore study and the Conductivity Study to create the presumption that 
"conductivity levels below 300 1-JS/cm generally will not cause a water quality 
standard violation and that in-stream conductivity levels above 500 1-JS/cm are 
likely to be associated with adverse impacts that may rise to the level of 
exceedances of narrative state water quality standards.'' See Detailed Gu idance at 
12. The Detailed Guidance directs the EPA Regions to "work with the permitting 
authority to ensure that the permit includes conditions that protect against 
conductivity levels exceeding 500 !JS/cm." I d . EPA goes so far as to direct its 
Regional offices to "object to issuance of [a] proposed permit" if it does not satisfy 
the requirements of the act "as noted" in the Detailed Guidance. !d. at 8. 

EPA's words and actions confirm that EPA has established a de facto water quality 
standard for conductivity. In addition to the language in the Detailed Guidance 
quoted above, EPA is demanding adherence to the conductivity standard in its 
review of state and federal permit applications for mining: 

• On April 2, 2010, EPA issued a Federal Register notice proposing to veto the 
existing section 404 CWA permit for the Spruce Mine in West Virginia. 75 
Fed. Reg. 16,788 (Apr. 2, 2010). In the notice, EPA claims that conductivity 
levels greater than 500 1-JS/cm have a "[h]igh probability of impairment to 
native biota," citing, "West Virginia data and scientific literature." Jd. at 
16,802. The technical support document in the docket for this notice makes 
it clear that the "scientific literature" being referred to is the Pond-Passmore 
study. Thus, in the context of the permit for the Spruce Mine, EPA has 
already used a conductivity level of 500 1-JS/cm as a water quality criterion to 
support a proposed permit veto. 

• On June 21, 2010, EPA sent a letter to the District Engineer of the 
Huntington District of the U.S. Army Corps of Engineers (Corps) regarding a 
proposed perm it for the Pine Creek Surface Mine. This letter specifical ly cites 
the Detailed Guida nee and the Conductivity Study as the basis for EPA's 
review. With respect to conductivtty, the letter makes it clear that it 
considers protective permit limits to be those that "ensure in -stream specific 
conductivity remains at levels that will not cause or contribute to degradation 
to water quality, including setting threshold limits within the permit of 
300 IJS/cm and 500 !JS/cm." Letter dated June 21, 2010, from John R. 
Pomponio to Colonel Robert D. Peterson at 2 (emphasis added). Thus, in the 
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context of the permit for the Pine Creek Surface Mine, EPA is using 300 
~5/cm and 500 f.JS/cm as water quality criteria, against which the proposed 
permit is being evaluated. 

• On July 13, 2010, linda Boornazian issued a report to EPA Regions 3, 4 and 
5 on a "Review of Clean Water Act 402 Permitting for Surface Coal Mines by 
Appalachian States: Findings and Determinations" (here in after "Permit 
Review"), In this report, EPA states that discharges from Appalachian coal 
mines have been found to have a high potential to impact aquatic life uses, 
citing Pond/Passmore. EPA then alleges that none of the permits reviewed 
incorporated provisions that would implement the relevant narrative water 
quality standards rei a ting to discharges that in crease levels of conductivity, 
total dissolved solids and sulfates . EPA claims that either whole effluent 
toxicity limits and/or chemical specific numeric interpretations are required 
under 40 CFR 122.44(d)(v) and (vi). Of course, such limits are applicable 
only if a permitting authority (generally the state) determines that the 
discharge will have a reasonable potential to contribute to an excursion of a 
water quality standard, It appears that the states have not made such a 
determination, In fact, Ohio has a chronic criterion for conductivity of 2400 
~S/cm and Pennsylvania uses osmotic pressure as a surrogate measure of 
total dissolved solids. Thus in this report, it appears that EPA is continuing to 
use 300 ~S/cm from the Pond/Passmore study as a water quality standard 
and assuming that any discharge in excess of that level must be subject to a 
permit limit. 

II. NPDES permitting regulations do not support EPA's use of the 
Pond-Passmore study and the Conductivity Study 

To justify its mandate that states, EPA Regions and the Corps use unpromulgated, 
and even in the case of the Conductivity Study, unpublished, numeric criteria, the 
Detailed Guidance labels these studies "relevant information pertaining to a 
pollutant that may cause or contribute to an excursion above an applicable state 
narrative water quality standard," citing 40 CFR 122.44(d)(l)(vi). Specifically, the 
Detailed Guidance states that "during the SAB review process, EPA believes that 
this report should be considered by Appalachian states as relevant information per 
40 CFR 122A4(d)(1)(vi) in implementing applicable state narrative water quality 
standards in NPDES permits and by Regions in your review of these permits." See 
Detailed Guidance at 12. 

Section 122.44( d)( 1) of EPA's NPDES permit regulations requires permits to include 
limits necessary to achieve water quality standards, including state narrative 
criteria for water quality . However, the requirement to include a permit limitation 
applies only if the permitting authority has determined that a pollutant has a 
reasonable potential to cause or contribute to an excursion of a water quality 
standard. Clause(vi) becomes applicable only after that determination has been 
made and if the state does not have a water quality criterion for the specific 
chemical pollutant that is causing or contributing to the excursion. Once those 
conditions are met, 40 CFR 122A4(d)(l)(vi) provides that the permitting authori ty 



Page 6 of 16 

may establish limits based on (A) a calculated water quality criterion; (B) a case
by-case basis using EPA's section 304 criteria supplemented where necessary by 
"other relevant information;" or (C) an indicator parameter. 

EPA's Detailed Guidance does not allow states to follow the process set forth in the 
NPDES permitting regulations. Instead, EPA's Detailed Guidance usurps state 
authority to interpret a state's own narrative criteria and presumes that EPA's 
conductivity standards are applicable criteria. With this presumption, the Detailed 
Guidance does not apply the conductivity criteria as "relevant information" for 
setting a limitation after a determination is made that a narrative criterion will be 
exceeded. Instead, the Detailed Guidance substitutes its conductivity numbers for 
the narrative criterion itself. This usurpation of an authorized state's authority to 
interpret its own water quality criteria is not supported by the NPDES permitting 
regulations 

fn fact, as discussed below, EPA has issued very specific guidance on how 
scientifically-defensible water quality criteria are to be developed and EPA 
regulations and the CWA set forth very specific procedures for the promulgation of 
water quality standards. In establishing its conductivity criteria and imposing their 
use on states, EPA Regions and the Corps, EPA has failed to follow its guidance, its 
regulations and its authorizing statute. 

III. EPA's conductivity standards are not consistent with EPA guidance 
on developing aquatic water quality criteria 

According to EPA, the Conductivity Study "applies EPA's standard method for 
deriving water quality criteria to field measurements." See Detailed Guidance at 
11. In its request for a review by the Science Advisory Board, EPA claims that its 
conductivity criteria are "derived by a method modeled on EPA's standard 
methodology for deriving water quality criteria ." June 11, 2010, Memorandum from 
Michael Slimak to Vanessa Vu. A comparison of the Conductivity Study to EPA's 
standard methodology reveals that EPA's study is not consistent with EPA's 
standard methodology and, as a result, is not scientifically sound or defensible. 

EPA's standard methodology is set forth in EPA's 1985 Guidelines for Deriving 
Numerical National Water Quality Criteria for the Protection of Aquatic Organisms 
and their Use ( USEPA 1985) (hereinafter "National Guidelines"). EPA's National 
Guidelines establish the threshold principles that all aquatic water quality criteria 
must meet. First, the purpose of the criteria is to protect aquatic organisms and 
their uses from unacceptable effects . See National Guidelines at vi. "Criteria 
should attempt to provide a reasonable and adequate amount of protection with 
only a small possibility of considerable overprotection or underprotection." See 
National Guidelines at 5. Proper criteria derivation requires the establishment of a 
cause-and-effect relationship to ensure that regulation of the pollutant is necessary 
and will produce the desired effect. Id. at 15- 16, 21. Thus, "[t]he concentrations, 
durations, and frequencies specified in criteria are based on biological, ecological, 
and toxicological data, and are designed to protect aquatic organisms and their 
uses from unacceptable effects." Id. at 16. To develop such criteria, adequate 
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data must be available or the criteria should not be developed. Id. at 5-6 . 
Specifically, there must be adequate data on pollutant levels that cause an 
unacceptable adverse effect on any of the specified biological measureme.nts. !d. at 
39. For materials that have a threshold effect, the threshold of unacceptable effect 
must be determined. Id. at 8. In addition, "[c)riteria must be used in a manner 
that is consistent with the way in which they were derived .... 'I I d. at 7. 

EPA's Conductivity Study departs from the recommendations of the National 
Guidelines in significant ways. First, EPA uses field data collected in uncontrolled 
settings instead of controlled laboratory data. Second, EPA analyzes the species 
sensitivity distribution (SSD) based on a determination that a species is absent 
(extirpated) from an ecosystem rather than the median lethal concentration. Third, 
in evaluating the extirpation of species, the Conductivity Study uses data from too 
few organisms and from organisms that are rarely found. 

A. Criteria should be established using controlled laboratory data 

To establish a cause-and -effect relationship, the Na tiona I Guide/ i nes require 
measurement of the impacts of pollutants on organisms in a controlled laboratory 
setting. Criteria are derived based on laboratory toxicity data from studies in which 
the stressor (e.g., a pollutant) is empirically and unambiguously manipulated in 
studies that follow standardized and scientifically valid protocols for individual 
species. The biological endpoints used {based on survival, growth or reproduction) 
are derived based on relatively uniform and consistent stressor-response profiles 
generated from the laboratory toxicity tests. ln this manner, the National 
Guidelines allow the development of criteria with a demonstrated cause-and-effect 
relationship between the stressor (the pollutant) and the response of an aquatic 
organism. Without these relevant laboratory data, the stressor-response 
relationship cannot be established, and the National Guidelines requires that the 
criteria not be developed. 

In contrast to the rigorous methodology recommended by the National Guidel ines, 
EPA uses field data, citing a I ack of Ia boratory data. 4 This is a gross departure from 
the recommendations of the National Guidelines. Specifically, field dat a are not 
derived from a controlled setting. A researcher can find associations between the 
responses of aquatic organisms and the presence of a stressor, but it is not possible 
to establish a cause-and-effect relationship or to determine at what threshold the 
stressor creates a response. Significantly, in the field there will be many other 
factors that affect the organ ism, so an association or corre Ia tion cannot be 
presumed to establish causation. See Norwest 2010 at 16 "It is inappropriate to 
develop SSDs from field observations of specific genera where the presence and 

• The National Guidelines sav that " it is not feasible to determine national criteria by conducting such field testS [on 
a wide variety of unpolluted bodies of fresh (or salt) water]. National Guidelines, at 1. Remarkably, the 
Conductivity Study creates new science policy tor EPA by asserting that ~ssos based on laboratory studies 
cannot replicate the full range of effects or species interactions that cou ld reasonably be expected to occur in the 
environment (Suter et al. , 2002) ." Conductivity Study, at 3 



Page 8 of 16 

absence of the genera are related to factors other than conductivity. This is the 
reason why SSDs are calculated from acute or chronic toxicity results from 
control led Ia boratory experiments." 

EPA attempts to address this flaw in its study by conducting an analysis of 
confounding factors. However, that analysis is equally flawed. In short, EPA never 
tested the validity of its hypotheses that conductivity is the cause of any observed 
extirpation of organisms and therefore is the best predictor of biological 
impairment. According to EPA, "this assessment of confounding takes the result of 
the causal assessment as a given and attempts to determine whether any of the 
known potential confounders interfere with estimating the effects of conductivity to 
a significant degree." Conductivity Study at 69 (emphasis added). EPA instead 
should have conducted rigorous and independent tests of its primary hypotheses. 
See Final Report at 34; Norwest 2010, at 2. EPA's failure to do so is bad science. 

EPA also attempts to address this flaw in its study by citing other studies that EPA 
claims provide support for its presumption that conductivity is the cause of any 
observed adverse effects. However, the studies cited by EPA do not necessarily 
support the conclusions for which they are referenced. EPA cites a study by Kefford 
et al. (2003, 2005) as standing for the proposition that increased salinity results in 
increased mortality. However, Kefford and Nugegoda (2005) (as the citation 
appeared in the EPA references section) reported sub-lethal effects (growth and 
reproduction) and not mortality. EPA cites another study, Clark et al (2004) to 
support the proposition that salinity has sub-lethal effects, such as reduced growth, 
reproduction and hatching success. However, this study showed salinity had 
opposite effects on two mosquito species, indicating differing or inconsistent 
physiological responses . See Final Report at 20. 

In fact, the studies cited by EPA in the Conductivity Study on the effects of salinity 
on other types of aquatic macroinvertebrates do not reach the conclusions that EPA 
is using them to support. Instead, they recommend further testing. In addition, 
EPA cited Zalizniak et al. (2007) for the proposition that reduced population density 
occurs over generations after elevated conductivity exposure. Based on the journal 
and article title from the "Literature Cited" section of the Conductivity Study, this 
citation should have been Zalizniak et al. (2009) . However, GEI was unable to find 
any statement in Zalizniak et al. (2009) that supports this conclusion. See Final 
Report at 21. 

Additional conclusions made by the authors in the studies cited by EPA that 
contradict EPA's assumptions were not discussed in the Conductivity Study. For 
example, Kennedy et al. (2004) concluded that conductivity levels up to 900 1JS/cm 
appeared to be safe for sensitive benthic invertebrates, based on survival of 
Jsonychia in their studies, 1nstream mayfly distributions and endpoints from 
previous research. Kennedy et al. also concluded that reductions in the mayfly 
populations would likely occur between 1,500 to 2,000 f.JS/cm. Similarly, Echols et 
al. (2009) determined that impairment occurred around 1,400 mg/L of total 
dissolved solids (TDS), which is approximately equivalent to a conductivity level of 
2,333 J-15/cm. See Final Report at 28 . 
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Clearly, the studies do not support EPA's presumption that its conductivity 
threshold accurately predicts adverse effects. In summary, there are insufficient 
data from the physiological and toxicology literature to support EPA's conclusion 
that "conductivities in the region of concern reach levels that are sufficient to cause 
effects on stream communities." See Conductivity Study at 52; Final Report at 64. 
In fact, EPA's inaccurate characterizations and selective use of the scientific 
research call into question the scientific rigor of the Conductivity Study. 

There are insufficient laboratory studies to confirm either the causal mechanisms or 
conductivity thresholds that would confirm the proposed benchmark of 300 1-'S/cm. 
For similar reasons, Illinois, Indiana and Iowa have rejected the use of total 
dissolved solids or conductivity-based criteria in lieu of criteria for individual ions 
such as sulfate or chloride . See Final Report at 32; Norwest 2010 at 6. 

Lastly, in contrast to the requirements for consistent stressor-response profiles 
from laboratory tests, the data in the Conductivity Study (Appendix D) show 
significantly conflicting stressor-response profiles. Such inconsistent, conflicting 
profiles preclude the use of these data in creating a conductivity benchmark. 

EPA needs to conduct a more formal and rigorous analysis to evaluate whether or 
not conductivity-as opposed to other potentially explanatory factors-is in fact the 
best and most reliable indicator of adverse changes in biological communities in 
Central Appalachia. We agree that sufficient and appropriate laboratories are not 
available, but a preferred approach would be to generate data for the derivation of 
aquatic life criteria using standard methods. See Final Report at 64. Until such 
relevant studies are conducted, it is premature to suggest that a quantitative 
conductivity benchmark is an accurate and direct reflection of ions related to 
salinity. 

B. EPA's data on species extirpation do not support its conductivity 
criterion 

The methodology for data analysis for the SSDs used by EPA is "extirpation 
concentrations (XCs) rather than the median lethal concentrations (LCSOs) 
recommended in the National Guidelines. See Conductivity Study at xii. The XC is 
defined by EPA as the level of exposure above which a genus is effectively absent 
from a waterbody. 

The use of the XC not only deviates from the National Guidelines; the data EPA 
uses to identify extirpation includes data that do not meet the standards 
established in the National Guidelines. The National Guidelines state that data 
should be rejected if they are from tests in which too many organisms in the control 
treatment died or showed signs of stress or disease. Many laboratory studies are 
rejected for inclusion in a criterion calculation because mortality in the control 
exceeded a certain percentage. GEl cites other criteria that used cutoffs near 20 
percent mortality (or 80 percent survival) in the controls. See Final Report at 37. 
In contrast, EPA considered a one percent collection probability in reference sites to 
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be acceptable. EPA even included data from organisms that have only a three 
percent probability of capture in reference streams. When a species is naturally 
rare, it is invalid for EPA to conclude that its rarity is due to conductivity levels. 

Even assuming that examining species extirpation the field is a valid method of 
developing a criterion, EPA's conductivity criteria are invalid because EPA's own 
data do not support its hypotheses. EPA's own data show that the observed 
numbers of some caddisfly genera decrease when conductivity is increased ( 44 
percent of the dataset). How ever, other genera exhibit a be 11-cu rve or optima I level 
of conductivity (27 percent of the dataset), while the observed number of a third 
set of genera actually increases when conductivity increases (20 percent of the 
dataset). Finally, another set of genera shows no response or a bimodal response 
to conductivity (9 percent of the dataset). Thus, 56 percent of the taxa used by 
EPA to generate its SSD do not actually show the classic dose-response of 
decreasing probability of capture with increasing conductivity . However, these data 
were still used by EPA in its SSD calculations. See Conductivity Study at 30, Figure 
5 and discussion of the data in Final Report at 6-12 . 

These conflicting stressor-response profiles by individual genera strongly indicate 
that conductivity is not the single or even the dominant stressor that can be shown 
to limit the entire macroinvertebrate community above a single fixed threshold or 
benchmark value. See Final Report at 12. Using these data is a fundamentally 
flawed method for deriving a regulatory benchmark. Jd. at 12. 

c. EPA bases its criterion on too few genera 

The Conductivity Study only considers the effects of conductivity on certain 
invertebrate genera and then limits its consideration of the confounding factors to 
only one genera of mayfly, Ephemeroptera. In contrast, to help ensure that the 
total range of chemical sensitivities of organisms likely to be encountered in a broad 
range of field conditions is represented, the National Guidelines require a minimum 
database of eight specific types of aquatic genera before a criterion can be derived . 

Even among the invertebrate species data considered by the Conductivity Study, 
when evaluating the potentially confounding variables (resulting from the use of 
field-data as opposed to laboratory data), the study limited its evaluation of these 
confounding variables to the confounder's effect on ephemeropteran genera 
(mayflies). Ephemeroptera were selected, allegedly "because they are among the 
most sensitive genera." See Conductivity Study at 15. The use of data from only 
invertebrate species and then considering the effects of potentially confounding 
variables on only one genera of mayfly does not correspond with requirement of the 
National Guidelines to have data collected from eight different families of aquatic 
organisms. 

EPA has developed a White Paper on Aquatic Life Criteria for Contaminants of 
Emerging Concern that proposes to interpret and/or adapt the principles found in 
the 1985 National Guidelines for deriving aquatic life criteria when focusing on 
contaminants of emerging concern. Included in this White Paper is a proposal to 
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narrow the number of organisms when developing aquatic water quality criteria. 
On December 18, 2008, the SAB issued an Advisory on this White Paper, 
disagreeing with that recommendation. Science Advisory Board, Advisory on 
Aquatic Ufe Water Quality Criteria for Contaminants of Emerging Concern, EPA
SAB-09-007, (Dec. 18, 2008) (hereinafter "SAB Advisory" or "SAB"). The following 
section describes the SAB's concerns over EPA's proposal to narrow the 
requirement to obtain data from eight different families of aquatic organisms: 

The Committee finds that the White Paper contains a comprehensive 
discussion of the issue of taxonomic coverage for developing aquatic fife 
criteria. [US]EPA's 1985 Guidelines require that data be available for the 
following organisms: a salmonoid in the class Osteichthyes, a second family 
in the class Osteichthyes, a third family in the phylum Chordata, a planktonic 
crustacean, a benthic crustacean, an insect, a family in a phylum other than 
Arthropoda or Chordata, and a family in any order of insect or other phylum 
not already represented ... In the White Paper, EPA notes these taxonomic 
coverage requirements but recommends movement to a more "expert 
judgment" approach that is logical and should address some of the unique 
properties of [contaminants of emerging concern]. The Committee 
understands and appreciates the desirability of avoiding the extra work 
required to develop chronic data for species that are unlikely to be sensitive 
to certain [contaminants of emerging concern] . On the other hand, we 
emphasize that it is equally important to perform adequate testing to ensure 
protection of aquatic life. Therefore it is important to define what constitutes 
a sufficiently robust set of chronic data for criteria derivation and also to 
provide additional guidance concerning the data needed to infer that various 
taxa are insensitive to chemicals with specific modes of action .. . Moreover, 
because goals for aquatic life criteria should extend to the protection of 
ecosystems and their services rather than individual targeted organisms or 
specific subsystems, there is a need to assure that biological assessments 
adequately address a broad range of taxa and environmental contexts. 

See SAB Advisory at 9 (emphasis added). 

The SAB specifically notes "[t]here is a need to maintain broad taxonomic coverage 
for the development of aquatic life criteria." I d. at 10. The use of data from only 
invertebrate species and then considering the effects of potentially confounding 
variables on only one genera of mayfly does not correspond with the SAB's specific 
recommendation to "maintain broad taxonomic coverage." 

In addition to the National Guidelines, EPA has published literature related to the 
similar issue of the appropriate development of biological criteria . In the EPA 
pamphlet "States and Tribes Embrace Bioassessment and Biocriteria for Protecting 
Streams and Small Rivers," EPA explains "(t]he presence, condition, numbers and 
types of fish, insects, algae, plants, and other organisms provide direct, accurate 
information about the health of water bodies" while the: 
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[a]ssessment of only one type of animal or plant life leads to only 80-
85% effectiveness in identifying aquatic life use attainment or non
attainment. Assessment of a water body's biology can include the 
analysis of macroinvertebrates (insects), periphyton (algae), or fish 
life. EPA recommends the use of two or more of these groups of 
biological assessments. 

USEPA, Office of Water, States and Tribes Embrace Bioassessment and Biocriteria 
for Protecting Streams and Small Rivers, EPA-822-F-03-005 (2003). This document 
also suggests that the collection of data from only one genera of mayflies is 
insufficient to make a conclusion about appropriate aquatic life criteria. 

Under the National Guidelines, if all required data are not available, a numerical 
criterion should not be derived "except in special cases ." See National Guidelines at 
26. Thus, in order to comply with the National Guidelines, the EPA must develop all 
necessary data identified in the Guidelines, which includes data from at least eight 
different families of aquatic life. Id. at 23. 

D. EPA's conductivity criteria are not good predictors of biological 
impairment 

Under the National Guidelines, aquatic water quality criteria are not supposed to 
result in either over- or under-protection. See National Guidelines at 5. However, 
it is clear that this could be the result of EPA's conductivity criteria. For example, in 
West Virginia there are 409 waterbodies that are not impaired using West Virginia's 
stream classification index, but that have conductivity levels above EPA's criterion 
of 300 1-JS/cm. On the other hand, there are 290 waterbodies that are classified as 
impaired by West Virginia that do meet EPA's conductivity criterion. Accordingly, 
EPA's conductivity criterion is not a good predictor of biological impairment. See 
Norwest 2010 at 8-9. 

In fact, EPA's data do not support the assertion that EPA's conductivity criteria are 
even ecologically relevant. Fewer than 20 genera of mayflies may be sensitive to 
conductivity, based on EPA's data. According to GEl, if you look at the 
macrointertebrate community as a whole by functional feeding groups, there are 
few observed changes at conductivity levels between 2500 to 5000 uS/em. The 
first major functional feeding group to undergo extirpation of all its member genera 
is the filter-collectors, when conductivity values exceed 10,000 1-JS/cm. See Final 
Report at 41. 

IV. EPA has not lawfully promulgated scientifically defensible 
conductivity standards 

EPA calls these criteria "new numeric water quality values for conductivity ." See 
Detailed Guidance at 7. In the public announcement of the Detailed Guidance, 
Administrator Jackson called the criteria "standards." However, 300 and 500 1-JS/cm 
have not been adopted by any Appalachian state as numeric water quality 
standards. 
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Generally, states have narrative standards relating to conductivity. For example, 
Kentucky's narrative standard provides that "total dissolved solids or specific 
conductance shall not be changed to the extent that the indigenous aquatic 
community is adversely affected." However, rather than determining if a discharge 
actually results in an adverse impact, EPA is requiring states to assume an adverse 
impact based on the new conductivity criteria set forth in the Detailed Guidance. 
EPA has no authority to do this. 

The CWA vests authority for the development of water quality standards in the 
states that are authorized to implement the act. Water quality standards have two 
main components: designated uses and criteria to protect those uses. See CWA 
section 303( c). State water quality standards are subject to EPA review and 
approval. All of the states in Appalachia are authorized to carry out the CWA 
permit program, including establishing water quality standards. This means that 
EPA has no authority to establish water quality standards in any Appalachian state 
unless the Administrator of EPA "determines that a new or revised standard is 
necessary to meet the requirements of the Act." See CWA section 303(c)(4)(8). 
EPA has not made any such determination with respect to the water quality 
standards of any Appalachian State. 

EPA is subject to the requirements section 303(c)(4)(B) of the CWA and its 
implementing regulations at 40 C.F.R. part 131 when developing water quality 
standards. Specifically, state water quality criteria must be "necessary to protect 
the [designated) uses." See 40 C.F.R. 131.2. Criteria also must be based on 
"sound scientific rationale." See 40 C.F.R. 131.11(a). Numeric criteria should be 
based on EPA's section 304(a) guidance, section 304(a) guidance modified to 
reflect site-specific conditions or "other scientifically defensible methods." See 40 
C.F.R. 131.11(b) . In addition, narrative criteria may be established where numeric 
criteria cannot, or to supplement numeric criteria. Jd. 

By failing to establish impairment thresholds, EPA's proposed criteria cannot be 
shown to be "necessary to protect (designated] uses," as required by 40 C.F.R . 
131.2. By failing to demonstrate cause-and-effect, these criteria are not based on 
"sound scientific rationale," as required by 40 C.F.R. 13l.ll(a). As a result, EPA's 
proposed criteria are not scientifically defensible, as required by 40 C. F.R. 
13l.ll(b). 

EPA cannot show that its proposed numeric criteria are "necessary to protect 
[designated] uses" because it cannot even demonstrate what effect its proposed 
criteria will have on a designated use. Absent a showing of a cause-and-effect 
relationship between the proposed criteria and a biological response in the water 
body, EPA also cannot demonstrate that its proposed numeric criteria are based on 
"sound scientific rationale'' or "scientifically defensible methods." 

In fact, as discussed above, EPA cannot even demonstrate that its conductivity 
criteria will have a beneficial effect on designated uses because 20 percent of the 
total genera examined actually increased when conductivity increased . Based on 
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these data, it could be concluded that EPA's proposed benchmark of 300 1-JS/cm will 
be harmful to some organisms. Accordingly, EPA's conductivity criteria do not meet 
CWA requirements . 

V. The Conductivity Study fails to comply with EPA's Information 
Quality Guidelines 

In accordance with the Data Quality Act, EPA has developed Guidelines for Ensuring 
and Maximizing the Quality, Objectivity, Utility, and Integrity of Information 
Disseminated by the Environmental Protection Agency (Information Quality 
Guidelines or Guidelines). 5 Because EPA has disseminated its Conductivity Study 
without appropriate pre-dissemination review, and because that study is not 
accurate, reliable and unbiased, EPA must cease using the Conductivity Study to 
establish limits in permits under the CWA. 

EPA issued its Information Quality Guidelines to ensure and maximize the quality of 
all disseminated information, particularly with respect to the information's 
objectivity, utility and integrity. The review of EPA's Conductivity Study provided 
above makes clear that EPA's misinterpretation of previous studies and failure to 
apply a weight-of-the-evidence approach to analyzing the science underlying the 
Conductivity Study violates the guidelines. This is particularly true because the 
Conductivity Study is "influential" information and therefore is subjected to an even 
more rigorous standard of quality. 

A. The Conductivity Study qualifies as "influential" information 

"Influential" information, which is information that will have a clear and substantial 
impact on important public policies or private sector decisions, must "adhere to a 
rigorous standard of quality" and "should be subject to a higher degree of quality . "6 

As noted in the guidelines, information that supports policy documents, like EPA's 
Detailed Guidance, as well as information that addresses "precedent~setting or 
controversial scientific or economic issues," is considered influential. Further, 
certain "disseminated information that may have a clear and substantia I impact on 
important public policies or private sector decisions" is also influential and subject 
to the higher degree of quality standard. 

EPA is citing this study as justification for actions that EPA is currently taking on 
permits regarding mountaintop mining activities. Thus, there can be no question 
that the statements made by EPA rn the Conductivity Study are highly mfluential; 
therefore, the underlying information must be of higher quality . 

B. "Influential" EPA information must pass a two-step quality test 

5 United States Environmental Protect ion Agency, Guidelines for Ensuring and Maximizing the Quality, Objectivity, 
Utility, and Integrity of Information Dissemina ted by the Environmental Protection Agency , EPA/260R-02-008 (Oct. 
2002) available ac http:/ jwwv1.epa .gov /Quality /informationguidelines/documents/EPA_I nfoQ ualiryGuidelines. pdf 
(Information Quality Guidelines) . 

6 !d. at 20. 
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For "inAuential" information, such as the Conductivity Study, EPA has adopted a 
two-pronged approach to ensure that influential information will meet rigorous 
quality standards. First, EPA determined that when evaluating environmental 
problems it would apply a: 

"weight-of-the-evidence" approach that considers all relevant 
information and its quality, consistent with the level of effort and 
complexity of detail appropriate to a particular risk assessment. "7 

Second, EPA adapted the quality principles in the Safe Drinking Water Act 
Amendments (SDWA) of 1996 to ensure the objectivity of influential scientific 
information, as follows: 

(A) The substance of the information is accurate, reliable and 
unbiased. This involves the use of: (i) the best available science and 
supporting studies conducted in accordance with sound and objective 
scientific practices, includ ing, when available, peer reviewed science 
and supporting studies; and (ii) data collected by accepted methods or 
best available methods (if the rei iabil1ty of the method and the nature 
of the decision j u stifles the use of the data). 8 

EPA has not followed its own approach for assuring that the Conductivity Study, as 
"influential" information, is based on "accurate, reliable and unbiased" information. 
As discussed above, in the Conductivity Study, EPA has misrepresented results of 
some scientific studies and has ignored findings that do not support its own 
conclusions. In fact, EPA's own data do not support its conclusions . A full 
examination of the flaws of the Conductivity Study is found in the reports NMA 
submitted on July 13, 2010, and September 3, 2010.9 

C. EPA has disseminated the Conductivity Study without complying with 
the Information Quality Guidelines 

As noted above, EPA has released the Conductivity Study for pre-dissemination 
review with the following disclaimer: 

7 Id . at 21. 

8 Id. at 22. 

This information is distributed solely for the purpose of 
predissemination peer review under applicable information quality 
guidelines. It has not been formally disseminated by the U.S. EPA. It 
does not represent and should not be construed to represent any 
Agency determination or policy. 

9 GEl 20 10; Norwest 20 0; Fi a I Report . 
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However, notwithstanding this disclaimer, EPA has disseminated the study and is 
relying on it for regulatory decision-making . See, e.g ., Detailed Guidance at 11-12; 
Letter dated June 21, 2010, from John R. Pomponio to Colonel Robert D. Peterson. 

EPA's reliance on the Conductivity Study violates the agency's own Information 
Quality Guidelines. Accordingly, EPA must cease using the Conductivity Study for 
making any permitting or other regu latory decisions. 

V. Conclusion 

In summary, EPA has focused on lim ited number of genera of macroinvertebrates, 
counted the number of these macroinvertebrates found below MTM/VFs, assumed 
that if any genera (even rare genera) are missing then conductivity levels must be 
the cause, and used these data to establisha water quality criterion for conductivity. 
Further, EPA is now mandating that states, EPA Regions and the Corps use these 
new criteria in CWA permitting decisions. 

As discussed above, EPA's conductivity criteria are not scientifically defensible and 
do not comply with EPA's Information Qual ity Guidelines. EPA has no legal basis to 
compel states, EPA Regions and the Corps to use them. In fact, EPA has created 
impermissible and irrational administrative presumptions when developing its 
conductivity criteria, as there is no "sound or rational connection between the 
proved and inferred facts." Sec'y of Labor v. Keystone Coal Mining Corp., 151 F. 3d 
1096, 1100 (D.C. Cir. 1998). Accordingly, the conductivity criteria are unlawful 
and should be set aside. 

Sincerely, 

Karen Bennett, Vice President, Environmental Affairs 
National Mining Association 



September 3, 2010 

Office of Environmental Information (OEI) Docket 
U.S. Environmental Protection Agency 
Mailcode: 2822T 
1200 Pennsylvania Avenue, N.W . 
Washington, D.C. 20460 

Honorable Paul Anastas 
Assistant Administrator 
Office of Research and Development 
U.S. Environ menta I Protection Agency 

Honorable PeterS. Silva 
Assistant Administrator 
Office of Water 
U.S. Environmental Protection Agency 

Attention Docket ID No. EPA-HQ-ORD-2009-0934 

NMA. 

Re: Notice of Public Comments on "The Effects of Mountaintop Mines and 
Valley Fills on Aquatic Ecosystems of the Central Appalachian 
Coalfields" (EPA/600/R-09/lJSA) 75 Fed. Reg. 18,499 (April 12, 
2010} 

To Whom rt May Concern : 

The Nat1onal Min ing Association (NMA) appreciates the opportunity to provide 
comments on the above referenced report (The Report), which was made available 
for public comment on April 12, 2010. 75 Fed. Reg . 18,499 (Apr. 12, 2010) . NMA 
is a national trade association that includes the producers of most of the nation's 
coal, metals, industrial and agricultural minerals; the manufacturers of mining and 
mineral processing machinery, equipment and supplies; and the engineenng and 
consu lting firms, financial institutions and other firms serving the mining industry. 
The issues discussed in this report are extremely important to NMA's members 
because all coal extraction methods-both surface min ing and underground 
mining-employed in the Central Appalachian region and beyond will be severely 
affected by the recommendations of this report. 
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We are also addressing this comment letter to both Assistant Administrator Paul 
Anastas of the Office of Research and Development (ORO) and Assistant 
Administrator PeterS. Silva of the Office of Water (OW) because, while the 
documents have been developed by ORO, they are currently being used by OW 
when reviewing coal mining permit applications . In addition, the question of the 
scientific adequacy of the documents is i!lextricably linked to the requirements of 
the Clean Water Act (CWA). 

NMA's comments identify fatal flaws with EPA's report. First, the large number of 
inaccuracies and apparent confusion about the focus of the report casts doubts 
about the integrity of its conclusions. Second, EPA appears to be attempting to 
revise conclusions of the Department of the Interior lead, multi-agency 2005 
Programmatic Environmental Impact Statement (PETS) without following proper 
procedures. Finally, the scope of the report inappropriately includes an analysis of 
impacts to areas outside the regulatory jurisdiction of the EPA and conflicts with the 
Corps and EPA's regulations. 

Specific Comments 

1. The EPA (2009) report is fatally flawed 

a. Scope of the report is ill-defined 

EPA states that the report "assesses the state of the science on environmental 
impacts of mountaintop [nines and valley fills (MTMNF) on streams in the Central 
Appalachian Coalfields . " 1 However, EPA's generalized use of the key phrase 
"mountaintop mining" or "MTM-VF," a term that has no meaning under the Surface 
Mining Control and Reclamation Act (SMCRA), renders it impossible to discern if any 
genuine concerns exist with a specific mining practice, or if the concerns raised 
should be generally applied to all surface min in g. EPA's failure to clearly defme 
what specific mining practice is the focus of the analysis calls into question the 
credibility of the report and limits the ability to draw any meaningful conclusions 
from the report. 

The term "mountaintop removal'' is mentioned one time in SMCRA but is not 
expressly defined. An exception to otherwise applicable reclamation standards, 
however, may be granted for the surface mining of coal where the mining operation 
wi!l "remove an entire coal seam or seams running through the upper fraction of a 
mountain, ridge, or hill . .. by removing all of the overburden and creating a level 
plateau or a gently rolling contour with no high walls remaining .'' It is these 
concepts-the mining of an entire seam through part of a mountain or ridge 

I (U.S. EPA 2009) . 
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resulting in a plateau without any remaining highwal/-that implicitly identifies and 
explicitly authorizes the mountaintop removal method of surface mining. 2 

With respect to valley fills, all forms of coal mining and coal preparation activities 
create fills. In addition to valley fills associated with surface mining activities, coal 
preparation facilities, and underground mines utilize fills (refuse storage areas) in 
connection with the storage of rock, dirt, and coal particles that are separated from 
coal during the cleaning process. However, the EPA Report fails to consider the 
significant impact that implementation of the Report's recommendation will have on 
the ability of coal preparation facilities and underground mines to construct and 
utilize refuse storage areas. 

Fills are a necessity to coal mining operations in Central Appalachia for two reasons. 
First, any rock removed from its original geological formation will expand upon 
being broken and then placed on the surface. The simplest illustration of this truth 
is to think of a brick and the volume it occupies. Break the brick into many pieces 
and it will occupy a larger space. The second reason that fills are necessary in 
mining is that any two geometric planes-such as the sides of a hill-that are 
adjacent and inverted will form a valley from which water will flow. Because any 
type of mining is apt to need some flat area on which to stage operations, even an 
underground mine is likely to create a fill. 

Even when attempting to distinguish MTM-VF from other types of surface coal 
mining, EPA erroneously relies on factors such as the "scale" of the operation. The 
report's assumption that full extraction surface mines have effects that differ from 
other coal mining simply because of the large surface scale is unsupported. For 
example, the report states that although "other forms of mining can also produce 
small fills, valley fills resulting from mountaintop removal are by far the largest."3 

EPA provides no analysis to support this statement nor does EPA explain by what 
criteria is a "large" fill distinguishable from a "small" fill. For example, does the 
author mean the length of stream covered by a valley fill, or is the description 
intended to mean the number of cubic yards of excess spoil material deposited in 
the valley? 

Moreover, neither is the amount of excess fill material produced an indicator of 
mining practice nor should it be used to predetermine impact. Contrary to EPA's 
assertions, no clear relationship exists between the volume of coal removed and the 
number of acres of land disturbed. For example, Office of Surface Mining (OSM) 
statistics identified on page 16 of the report indicate that approximately three times 
the number of acres in Kentucky have been disturbed by mining as compared to 
West Virginia. Although the statistical Information is too limtted to allow a detailed 
analysis, the numbers presented do not make sense if EPA's assumpt1on is factual. 
West Virginia has mined more coal over the last two decades than Kentucky. 4 West 

1 30 USC§ l265(c)(2). 

1 U.S. EPA 2009 at Page 5. 

• Energy Information Admmistration 
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Virginia operations have utilized more large scale mining equipment such as 
draglines that are necessary for full extraction surface mining than in Kentucky over 
the same period. If the assertion that full extraction surface mines create larger fills 
and more land disturbance is true, then the statistics cited in the report should 
logically show that more acres in West Virginia than Kentucky should be identified 
as disturbed. However, just the opposite is reported. This inconsistency calls into 
question the underlying assumption that surface mining methods that do not 
remove an entire seam of coal across an entire ridge disturb fewer acres of land per 
unit of coal removed. EPA's use of these parameters as a means to focus its 
analysis suggests that EPA is either confused about what it wants to examine or 
suggests that a II mining, pa rticu Ia rly in steep sloped areas, is implicated. 

b. EPA's estimate of headwater stream loss is factually inaccurate 

First, it is important to note that EPA's Report conflicts with information underlying 
the EPA 2005 PElS, published just five years ago, including 30 comprehensive 
scientific studies conducted over a span of four years, which found that despite the 
size of these MTM operations, about 98 percent of the streams in the study are not 
directly impacted by MTM . EIS III D-2. Only slightly more than one percent of 
streams are actually filled, and many of those "streams" consist of areas that either 
flow only intermittently for part of the year, or are dry channels that contain water 
only immediately after a rainstorm. Jd. It appears that EPA's concerns focus on the 
filling ofone percent of ephemeral drainages or headwater streams. 

But EPA's use of conflicting definitions in trying to analyze these impacts results in 
statements that are generally applicable to nearly any headwater system in the 
eastern United States and not just limited to those considered to be impacted by 
MTM/VF operations. Where specific information on relevant central Appalachian 
headwater streams is referenced, there is little to indicate that these streams are 
unique from other streams in the eastern United States or even from downstream 
reaches of the same streams. (See Steve Canton, GEI Consultants, Inc., Review of 
Relevant Sections of EPA MTM Report, July 7, 2010, attached). The result is a 
drastic overstatement of the measure of loss of headwaters as well as the impact 
from mining. 

At NMA's request, GEr Consultants, Inc./Ecological Division conducted a review of 
EPA's report and provided NMA with an evaluation of key portions relevant to 
conclusions on ecological effects. We incorporate that report into these comments 
by attachment and draw your specific attention to Part 2.0 Definition of Headwaters 
and Measure of Loss of Headwaters. In short, GEl Consultants concludes that EPA's 
measure of impacts to headwater streams stated in the report is not only 
misleading, but factually inaccurate. See Canton at page 2. 

According to GEr's review, EPA's calculation of loss of headwaters by using the area 
of watersheds covered by valley-fills as a surrogate for headwater stream loss is 
misleading. EPA initially provides a measure of the impacts to headwaters that is 
linear; i.e. apparently referring to miles of stream downstream from where a 
defined channel is formed, with cumulative impacts reported in number of miles. 
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However, EPA then notes that there is a possibility that isolated springs, seeps and 
wet areas may also occur upgradient of that point where headwaters are formed. 
Based on this possibility of isolated, upgradient springs, seeps and wet areas, EPA 
subsequently replaces the !!near notion of headwater streams with an aerial concept 
by measuring the entire catchment upgradient of the point where a defined channel 
is formed that was used to define headwater stream. Therefore, even though 
isolated springs, seeps and wet areas do not exist in every valley, and even though 
EPA specifically defined headwaters as where a defined channel is formed, EPA 
calculates the entire watershed area upstream of that point in its estimates of 
headwater loss to overstate any impacts. Putting aside the jurisdictional issue of 
whether EPA has the authority to regulate areas upland of a defined stream channel 
that may or may not contain ''waters of the United States," this methodology EPA 
utilizes to inflate the loss of headwaters is extraordinarily misleading. A more 
detailed explanation of why EPA's methodology is factually incorrect is included in 
the attached July 7, 2010, Technical Memorandum prepared by Steve Canton, GEI 
Consultants, Inc. at page 2. 

Further, GEl's Memo at Part 3 .0 finds that EPA's statements that the Central and 
Southern Appalachians are a biodiversity hotspot are irrelevant in this context 
because most of the coal mining region of southern West Virginia is not even 
located within that hotspot area . Therefore, GEI report concludes, much of the 
discussion on "biodiversity loss" is irrelevant to streams with MTM/VF operations in 
the study area. 

EPA's conclusions in Section 3. 2 of the report indicate that the loss of headwater 
biota and the effects on regional biodiversity would be expected to be most severe 
for taxa that occur only in headwater ecosystems. However, EPA's own calculations 
indicate that valley fills are, in fact, not burying headwater streams, but rather are 
located above of the point where headwater streams are formed. Second, EPA 
failed to identify any specific invertebrate taxa that are restricted to such headwater 
habitats. Instead, even EPA's analysis shows that many invertebrate taxa are 
found in both intermittent and perennial streams, as described in EPA Report at p. 
14 II. S-6, 12, 14-15. This data indicates that there is very little difference 
between the communities of intermittent streams and perennial streams in these 
systems, and the biotic communities found in intermittent streams are not unique 
in nature. Neither EPA nor any of the papers EPA cites can identify a unique 
assemblage of invertebrate taxa in the headwaters of these streams. For these 
reasons, this entire analysis is irrelevant to EPA's report. 

c. The report draws faulty conclusions from studies cited 

An analysis of EPA's literature citations reveals a number of glaring errors. In many 
instances, EPA used citations to support assertions that are not supported by the 
referenced document. Various examples of these inconsistencies are contained in 
the attached Append1x 1. 

Perhaps the most striking example is found in sections of the report dealing with 
the alleged affects of coal mining on amphibians and reptiles. Accord ing to the 
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report, amphibians and reptiles suffer adverse effects caused by loss of habitat as a 
result of co a I mining. Examination of the source text demonstrates that these 
authors never exclusively refer to those areas of West Virginia or adjacent states 
where coal is mined and none of the three texts EPA cites are focused exclusively 
on that portion of West Virginia that is the subject of the report. Each of the source 
texts instead refers to a much broader area, the "Southern Appalachian Mountains." 
However, EPA inappropriately uses these conclusions as support for the conclusions 
in this report. It appears that EPA simply assumed that references in these studies 
to "Southern Appalachian Mountains" could be construed to be the same area as 
the EPA study area, "Central Appalachia". Therefore, it is inaccurate and misleading 
for EPA to ascribe those effects identified in the source texts to surface coal mining 
in the study area. 

The following examples further illustrate this problem. On page 13, EPA states 
that, "nearly 10% of global salamander diversity is found within streams of the 
Southern Appalachian Mountains." The statement is attributed to Green and 
Pauley, 1987. 5 The source text, however, describes salamanders throughout the 
entire state of West Virginia and not any specific region . The report itself at page 7 
is clear to delineate specific counties in Central and Southern West Virginia that are 
the subject of its review, and exclude several counties in the northern part of the 
state and Pennsylvania where coal is mined. The source text cited states, 
"Salamanders occur in the North Temperate Zone of the Old World, in South 
America, Central America, and in North America. There are 9 families, about 60 
genera, and about 300 living species recognized. In West Virginia, there are 5 
families, 11 genera, and 28 species known."6 The implication of the report that 
these species are a matter of peculiar concern stemming from mining is not 
substantiated by the cited study. This same issue is raised in comments submitted 
to the Science Advisory Board on July 22, 2010. 

Similarly, on page 14, EPA states/ The effects of the loss of headwater biota on 
regional biodiversity would be expected to be most severe for taxa that occur only 
in headwater ecosystems, including intermittent streams (Morse et al., 1993; Morse 
et al., 1997; Hakala and Hartman, 2004) .7 The authors cited, however, "recognize 
the southern Appalachian Mountains as the region covered by the Blue Ridge and 
the Ridge and Valley physiographic provinces from Maryland and West Virginia 
southward into Georgia and Alabama." This is an area far greater in size than the 
four states that are the subject of the report. 

Finally, also on page 14, the report states, "[h)igh levels of genetic diversity in 
geographically distinct lineages of the spring-endemic Brown back Salamander 
(Eurycea aquatica, Plethodontidae) have recently been described in the Southern 

5 Green, B; Pauley, TK. (1987), "Amphibians ana reptiles in West V1rginia .H Pittsburgh, PA: University of 
Pittsburgh Press. 
6 ld. at 45. 

7 Morse, JCi StarK, BP; Mccafferty, WP. ( 1993) "Southern Appalachia streams at ris ' - Implications for mayflies, 
stoneflies, caddisflies, and other aqua"ic biota." Aqua Conser.' Marine Freshw Ecosys 3 :29 3-303. 
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Appalachian Mountains (Timpe et al., 2009) .8 "Here, we test these competing 
hypotheses using mitochondrial (mt) and nuclear (nuc) DNA sequences of a 
thorough sampling of salamanders from springs and streams throughout the Ridge 
and Valley and Appalachian Plateau (i.e ., Cumberland Plateau and Highland Rim) of 
Alabama and Georgia . . .. We discuss our results in the context of the largely 
unrecognized biodiversity and endemism of spring-dwelling species in this region, 
which are currently threatened by multi-causal habitat destruction." The source 
text is clear that the subject area of the study is far removed from the Central 
Appalachian coal mining counties that are the subject of the report. Indeed, West 
Virginia is never even identified in this text. Moreover, whatever "multi-causal 
habitat destruction" is at work 1n the region studied by these authors, coal mining 
was not among them. 

2. EPA attempts to rewrite conclusions of the 2005 programmatic 
environmental impact statement (PEIS) 

MTM-vF practices have been extensively and continuously studied and analyzed 
since the enactment of SMCRA. For example, in 1979, EPA authored a report 
concluding the MTM is actually environmentally desirable, and that head of hollow 
fills can reduce adverse environmental impacts. 9 Ten years later, in 1989, the 
Department of the Interior prepared a report to Congress on MTM. This report 
concluded that "no significant evidence of widespread or routine violations of State 
and Federal water quality standards" and that "on balance ... the positive impacts of 
MTM can outweigh the negative impacts. 10 And in 2005 EPA was the author of a 
multi-agency programmatic Environmental Impact Statement (PElS) that was 
conducted by several federal agencies and the WV Department of Environmental 
Protection (DEP) to examine the impacts of surface mining in Appalachia. 11 EPA's 
2010 report is in direct conflict with two decades of study conducted by several 
state and federal regulatory agencies and appears intended to rewrite the 
conclusions of the PElS. We have attached a copy of NMA and state coal 
associations Jan. 6, 2004, joint comments which show that these are not new 
issues EPA is raising nor has EPA provided significant new information in its report 
that has not already been comprehensively studied. Therefore, EPA's goal must be 
to revise the conclusions of the PElS through issuance of this study. 

EPA's water quality concerns are based in large part on a 2008 report authored by 
staff biologists in the agency's Wheeling, W.Va., field office titled Downstream 
Effects of Mountaintop Coal Mining: Comparing biological Conditions Using Family 
and Genus Level Macroinvertebrate Tools . 12 Despite EPA's claims that this report, 

8 Timpe, EK; Graham, SP; Bonetr, RM. (2009) Phylogeography of the Brownback Salamander reveals patterns of 
local endemism in Southern Appalachian springs. Mol Phylogen Evol 52(2):368-376. 
9 Envtronmental Assessment of Surface Mining •"lethods: head-of-Hollow Fill and Mountaintop Removal, 
Interagency Energy/environment R&D Program Report; U.S. EPA (July 1979). 

10 "State of West Virginia Governor's Task Force on MTM and Related Practices," (December 1998). 

'' U.S. Enviromental Protection Agency, et al. Programmatic MTM(VF Environmenta Impact Statemen t 2005. 

12 Pond G.J., M.E. Passmore, F.A. Borsuk, L. Reyno lds, and C.J . Rose. 2008 . Downstream effects of mountaintop 
coal mining: comparing biological cond itions using family· and genus-level macrointertebrat e bioassessment too ls . 
Journal of the North American Benthological Society 27:7 17:737. Page 2. 
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commonly referred to as Pond-Passmore, represents "new information" regarding 
the downstream impacts of mining activities, the study presents no such new 
information. It simply presents existing information and data in the context of an 
assessment tool (that is not endorsed by any agency) that appears to be 
specifically designed to overstate the effects of mining on a downstream watershed. 
NMA has completed a comprehensive review of the Pond-Passmore study and on 
July 13, 2010, we submitted two reports to EPA demonstrating that the 
relationships identified in Pond-Passmore were based purely on statistical 
correlations between water quality characteristics and benthic macroinvertebrate 
community structure and do not represent a formal or mechanistic test of the 
hypothesis that conductivity is the primary cause of changes in the 
macroinvertebrate communities downstream of MTM/VF activitiesY A copy of each 
of these two reports is attached. 

Furthermore, mining and valley fill construction and its effect on downstream 
benthic communities has been well-documented. The 2005 multi-agency 
programmatic Environmental Impact Statement (PElS) was conducted by several 
federal agencies and the WV Department of Environmental Protection (DEP) to 
examine the impacts of surface mining in Appalachia .14 EPA was a primary author 
and the publishing agency for this PElS. Included in the PElS findings and 
conclusions are several statements relevant to EPA's contention that new 
information ex ists with respect to aquatic impacts from coal mining. 

The following conclusions are included in the 2005 PEIS: 

Overall, the abundance of macroinvertebrates was found to be similar 
in upstream and downstream stations or to be slightly higher in 
downstream stations. 15 

Biolog1cal conditions in the mined sites generally represented very 
good conditions ... 16 

Watershed impacts directly attributable to mining and fills could not be 
distinguished from impacts due to other types of human activity. 17 

The conclusions of these government-sponsored studies have been further 
confirmed by independent research : 

u See GEl Consultants, Inc. (GEl ). 2009a. Identification of I ssues in Regard to the Pond et al. Study on Effects of 
ountaintop Minig and Valley Fill on Benthic In11ertebrate Communities. Technical memorandum, GEl Consultants, 

Inc., Den11er, CO; GEI Consultants, Inc. (GEI). 2009b. Update on ssues for Further Investigation in Regard to the 
Pond et al. Study on Effects of Mountaintop Mining and Valley Fil l on Benthic Invertebrate Communities . Technical 
Memorandum, GEI Consultants, Inc. Denver, CO. 

1< U.S. Enviromental Protection Agency, et al. Programmatic MTM/VF Environmental Impact Statement 2005. 

15 U.S. Environmental Protection Agency, et .al. Programmatic MTM/VF Environmental Impact Statement . Pg. III . 
D-9 . 2005 . 

16 I bid. Pg . lii.D- 12. 

17 Ibid . Pg. I I.C-74 . 
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Neither the changes in the biological community, nor the changes in 
the water chemistry in the filled sites appear to have a significant 
adverse impact on the stream function with respect to downstream 
segments. The most significant changes in the biological community 
appear to be a shift in the functional feeding groups toward more filter 
feeding organisms. This typically occurs in streams whenever ponds, 
dams or municipal discharges are present. The increased abundance at 
these sites, which likely results from the increased food sources, 
indicates that sufficient food is available to support a benthic 
community at these locations and downstream. 18 

With no anticipated water quality impairments downstream of the 
proposed mining and valley f11l activities, there should be no long term 
impacts downstream of mining and valley fill construction after the 
temporary impacts associated with d isturbances in the watershed have 
abated. These temporary impacts, such as sedimentation from 
timbering and earth disturbance and the presence of sediment ponds, 
wil l be addressed via best management practices, engineered controls 
(isolation of materials, materials handling plan) and the NPDES permit. 
Based on the findings of Hendricks ( 1999L t he EPA's most recent 
Mountaintop Mining Environmental Impact Statement (MTM EIS), the 
MTM EIS Supplemental Study conducted by POTESTA and research 
presented by Merricks ( 200 3), where function a! benthic 
macroinvertebrate communities were documented downstream of 
valley fills, no significant impacts to streams are anticipated. 19 

Overall, the benthic macro-invertebrate community was not 
significantly hindered by the drainages originating from the hollow fills 
[valley fills). 20 

Perhaps the most Important conclusion of the PElS was that " ... the EIS studies did 
not conclude that impacts documented below MTM/VF operations cause or 
contribute to significant degradation of waters of the U .5.''21 

Since the PElS resulted in the agencies jointly concluding that mining operat1ons 
were not causing significant degradation and the Pond-Passmore report is nothing 
more than a restatement of existing data through a new interpretative assessment 
method, NMA fails to understand how EPA's conclusions with respect to the impacts 
from MTM/VF can differ from the findings of the PEIS regarding significant 
degradation. Yet it appears EPA now wants to take a different position. 

16 Supplemental Quantitative Benth ic Macro invertebrate Studies Implemented in Conjunction with the U.S. EPA 
Mountaintop Mining/Valley Fill Environmental Impact Statement Study. Potesta & Associates, September 2.003. 
' 9 Dr. Mindy Armstead, Response to Expert Reports on the Statement of Findings of the United States Corps of 
Engineers and Compensatory Mitigation Plans .. . 2007 
20 Evaluatio of Hollow Fill Drainages and Associated Settling Ponds on Water Quality and Benthic Macro 
invertebrates Communities of Virgin ia and West Virginia. T. Chad Merricks, Donald Cherry, Carl Zipper. Oepartmen 
of Biology, Virginia Polytechnic I nstitute a d State University, 2006 . 
21 U.S. Environmental Protection Agency, et.al. Programmat ic MTC'-1/VF Environmental I mpact Statement. Pg I.D-
9. 
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If rewriting the jointly developed conclusions of the 2005 PElS via production of 
EPA's "report" is the goal, then EPA would need to complete a supplemental EIS. A 
simple study, such as the one EPA has done here, falls short of what is required by 
law. 

A supplemental EIS reviews the findings in an existing EIS. A supplement is only 
required when it is necessary to update an existing EIS because of either 
"substantial changes in the proposed action" or the development of "significant new 
circumstances or information" pertaining to that action or its impacts. 40 C.F.R. § 
1502.9(c)(l). Agencies "[s]hall prepare, circulate, and file a supplement to a 
statement in the same fashion (exclusive of scoping) as a draft and final statement 
unless alternative procedures are approved by the Council on Environmental 
Quality ." 40 C.F.R. § 1502.9(c)(4). Therefore, the procedure for preparing a 
supplemental EIS is the same as the procedure for preparing a draft and final EIS 
(except for scoping) . 

An agency can review an existing ElS without preparing a supplemental EIS. 
Specifically, courts have upheld agency use of supplementary information reports 
("SIRs") and similar procedures for the purpose of determining whether new 
information or changed circumstances require the preparation of a supplemental 
EIS. 22 See Price Rd. Neighborhood Ass 'n v. United States Dep 't of Transp., 113 
F.3d 1505, 1510 (9tn Cir. 1997). Courts have permitted agencies to use SIRs for 
this purpose, in part because NEPA and the CEQ regulations are silent on the issue 
of how agencies are to determine the significance of new information. ld. at 1510. 
However, once an agency determines that new information is significant, it must 
prepare a supplemental EIS; SIRs cannot serve as a substitute . Idaho Sporting 
Congress Inc. v. Alexander, 222 F.3d 562, 566 (9m Cir. 2000) . If the document 
prepared by EPA here is being used for the purpose of evaluating the significance of 
new information or changed circumstances then EPA would not be required to 
prepare a supplemental EIS and follow NEPA procedures. However, if EPA 
determines that the information from the report is significant, then EPA would be 
required to prepare a supplemental EIS. 

If it is determined that EPA is using a report to correct supposed deficiencies in an 
EIS, then it is inconsistent with NEPA for EPA to use this report, as opposed to a 
supplemental EIS. !d. at 567. NEPA is a procedural statute, and courts have held 
that "agency action taken without observance of the procedure required by law will 
be set aside." Metcatfv. Daley, 214 F.3d 1135, 1141 (91n Cir. 2000) . Once again , 
agencies "(s]hall prepare, circulate, and file a supplement to a[n environmental 
impact] statement in the same fashion ... as a draft or fmal statement." 40 C.F.R. § 
1502.9(c)(4) (emphasis added). NMA concludes that the information or 
disinformation from the report is signi f icant by its very adverse impacts on the 
surface coal mining industry. Thus, EPA must prepare a supplemental EIS . 

n NEPA imposes on federal agencies a continuing duty to supple en t exist ing EAs and EISs in response to 
"significant new circumstances or information relevant to environmental co cerns and bearing on the proposed 
action or its impacts." 40 C.F. R. § 1509(c)(l)(i1); see also Marsh v . Oregon Natural Resources Coundf, 490 U.S. 
360, 3 72-373 (1989). 
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3. Other flaws in the report 

a. Observed effects of selenium on aquatic life do not correspond with 
literature cited 

The report states that "coal mining has been a chronic source of selenium, because 
selenium is a naturally occurring element in certain coal seams and associated 
strata, particularly in Southern West Virginia ." This statement is misleading based 
on what is known about selenium toxicity. EPA itself acknowledges that studies 
have shown that diet IS the primary route of exposure that controls chronic toxicity 
to fish and that if organisms are provided with an uncontaminated diet, then 
exceedingly high water concentrations, possibly above the acute criterion, are 
needed to elicit effect. What EPA's report fails to acknowledge is that many of 
these coal seams have been mined for decades, and long before a water quality 
criterion for selenium was promulgated by EPA, yet many coal m ining watersheds 
have fish populations similar to those in watersheds where mining has not occurred. 
This suggests that the harm EPA assumes must result from mining selenium laden 
coal seams has been over- predicted. 

Also missing from the report is any discussion about EPA's imminent issuance of 
guidance suggesting that the agency has concluded that a water-based criterion is 
not the most appropriate for measuring selenium toxicity because diet is the most 
important route of exposure for chronic toxicity. 23 

EPA's revised approach would instead be based on a concentration of selenium in 
fish eggs with the water column value being used as a threshold to determine if fish 
egg examination is necessary. Since the report recommends further study, some 
explanation as to how the proposed revised standard would be implemented would 
be useful. 

Another omission that is perplexing is the failure to distinguish between the 
different valent forms of selenium that have been the subject of previous 
investigation. For example, the selenium found in coal ash concentrated in an 
impoundment is the valent form ( +4) normally referred to as selenite. It is the 
subject of numerous papers prepared by one scientist, Dennis Lemly, Ph .D., who is 
identified in the report. The valent form of selenium that is discharged from most 
surface coal mining operations is the valent form ( +6) known as selenate. Both 
forms are known to become available to aquatic wildlife through diet. Nevertheless, 
the effects obseNed by Dr. Lemly in the coal ash impoundment in many of his 
papers have not been obseNed in the flowing streams into which most mines 
discharge. The valent form of selenite is generally believed to be more biologically 
available than the valent form of selenate. Conducting experiments to validate th is 
obseNation wou ld be a worthy topic of study, but it is not proposed. Likewise, 
whether the receiving body of water is flowing or standing rs also of practical 
concern, but it is not identified as a topic of further investigation. In fact, we 

<l See Draft Aquat ic Ufe Water Quality Cr iteria for Se leniu 2002, EPA contract No. 6B·C6 ·0036 (March 2002 
Draft). 
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understand EPNs guidance will establish different acceptable levels of selenium in 
flowing versus non-flowing systems. This issue needs to be addressed in the 
context of the MTM-VF report. 

Expert testimony on the issue of selenium and its effects on aquatic life was 
presented at a trial in federal court in Huntington, W. Va ., during the week of Aug . 
9, 2010. Peter Chapman, the author of papers identified in the report, has been 
designated as expert witness by one party in the case. 24 Before proceeding with 
any plan of study, it would be worthwhile to secure the testimony of these experts 
for the purpose of developing any future examination of the effects of selenium. 
The conclusions of the report, as now written, assume that such effects exist and 
that future study is intended merely for the purpose of verifying those assumptions. 
Such a conclusion is contrary to the "good science" that EPA has insisted it will 
employ in all of its work. 

b. EPA lacks a legal basis for regulating the filling of most small 
tributary channels and streams 

The report bases its objections to current mining practices upon the alterations and 
effects to small tributary channels and streams. Although the report uses the 
expression "streams," it also acknowledges that what EPA is really focused on 
amounts to small erosional channels in the upper-most reaches of a mountain. The 
agency likewise views the act of mining that physically alters the land surface as 
equally detrimental: "When the mountaintop is removed, so are the intermittent 
streams, springs and small perennial streams that comprise the headwaters of 
rivers. "25 

The CWA is crystal clear that valley fill construction is permissible under Federal 
and State law. The Fourth Circuit Court of Appeals has clearly held that this is true 
because: ( 1) EPA's and the Corps' interpretation of ''fill material," which expressly 
included coal m ining overburden placement in waters of the U.S. (including the 
"streams" at issue here), was a reasonable interpretation of the CWA; and (2) 
SMCRA anticipates that excess spoil from MTM "could and would'' be placed in 
waters of the U.S. 26 

EPA's and the Corps' authority is limited to the narrow issue of discharges of 
dredged or fill material into areas that qualify as waters of the United States 
("jurisdictional waters") . See 33 U.S.C. 1344; Valley Environmental Coalition v. 
Aracoma Coal Company, 556 F.3d 177 (4t" Cir . 2009) (" OVEC') , 556 F.3d. at 195; 
40 C.F.R. 230.2. EPA is not authorized to consider non-fill related discharges, 
impacts to non-jurisdictional waters or impacts to uplands. Yet much of the report 
is focused on these extraneous 1m pacts. See discussion on EPA's calculation of 
headwater stream loss for a good example. 

1' Although Dr. Lemly was or ig inally identified as an expert witness in the case, he has been withdrawn as a 
Witness and an affidavit and report that he previously provided in the matter have been suicken by the court . 

25 Report at 70. 

26 See Kentuckians for the Commonwealth v. Rivenburgh, 317 F.3d. 425, 443 (4tn Ci r. 2003) . 
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N MA believes there are serious questions as to whether the streams that are the 
subject of the report would qualify as jurisdictional waters under the CWA. Solid 
Waste Agency of N. Cook County v. U.S. Army Corps of Eng'rs, 531 U.S. 159 
(2001) ("SWANCC"); Rapanos v. United States, 547 U.S. 715 (2006). Yet EPA 
assumes these waters are jurisdictional and would require a permit. 

Even if the streams in question would qualify as jurisdictional waters, EPA may not 
consider potential impacts to upland forests. OVEC, 556 F.3d. at 194. Yet much of 
the focus of the report, such as large-scale deforestation and effects on terrestrial 
wildlife, etc., suggests otherwise. Congress has entrusted the protection of these 
resources to OSM and delegated states under SMCRA. 

d. Criticism of mitigation applied in context of mining is inconsistent 
with and contradicts EPA's mitigation policy 

EPA's criticism of the mitigation techniques used in mining is inconsistent with and 
contradicts EPA's own mitigation policy adopted in 2008 and conflicts with the U.S. 
Court of Appeals for the Fourth Circuit upholding the Corps' permit review 
procedures and analysis with regard to making mitigation determinations.27 The 
report claims a lack of evidence that onsite mitigation by constructed channels or 
wetlands has replaced or will replace the lost ecosystem functions and 
biodiversity. 28 However, mitigation is not required to replace ecosystem functions 
and biodiversity. 29 In fact, EPA's Mitigation Rule recognizes that certain 
compensatory mitigation projects will not succeed in replacing ecosystem functions 
and biodiversity lost or altered as a result of mining activities. 30 While it is the 
ultimate goal of EPA. to have "no net loss" of aquatic resources, EPA acknowledged 
in its Mitigation Rule that the policy is meant to apply to the program overall and is 
not a permit specific policy, 31 Contrary to this concept, the report insinuates that 
stream mitigation that does not completely replace ecosystem functions and 
biodiversity is improper-a position that is not found anywhere in the law or 
governing regulations, 

The report unfairly focuses on unsuccessful stream mitigation and notes that there 
is no substantive evidence that stream restoration will replace lost functions and 
biodiversity . However, in direct conflict, EPA's Mitigation Rule stresses that there is 
a growing body of research that documents successfu I ou teo mes far stream 
restoration projects. 3 2 Specifically, the Mitigation Rule cites successful outcomes 

17 Compensatory M-tigation for asses of Aquatic Resources, 73 Fed. Reg. 19,594 (Apr . lO, 2008) (to be codified at 
40 C.F.R. pt . 230); hereinafter " Mitigation Rule" . 

25 Report at 2. 

1~ See Ohio Valley Environmental Coa ition v. Aracoma Coa l Company, 556 F.3d 177 (4'" Cir. 2009) . 

30 73 Fed/ Reg 19594, 19,605 (Apr. 10, 2008). 

31 ld. 

2 Id. at 19,596. 
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with respect to water qua I ity, habitat creation, species recovery and recreation . 33 

EPA has not provided an explanation for what has changed since its 2008 analysis 
of stream mitigation to justify statements to the contrary in the report and a 
complete disregard of the body of literature that documents successful mitigation 
projects and the environmental benefits they produce. EPA's inconsistency and 
unbalanced approach to the stream mitigation discussion in the report warrants 
explanation. 

Conclusion 

For all these reasons, NMA concludes that EPA should withdraw the report until 
such time as the erroneous and m isleading information included in the report are 
corrected, consistent with scientifica II y sound information. EPA should not use any 
part of the report in the context of reviewing or commenting on any coal mining 
related permits until such time as the accuracy of the report is revisited. Finally, 
EPA should follow proper procedures consistent with NEPA, e.g., preparing a 
supplement EIS for the PElS, and the APA prior to making any changes to the 
current regulatory framework for surface and u nd e rgro u nd coat mining. 

Sincerely/ 

Karen Bennett, Vice President, Environmental Affairs 
National Mining Association 

Jj !d. at 19, 59 7. 
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Utility Water Act Group (UWAG) 1 appreciates this opportunity to comment on EPA's 

draft report "A Field-Based Aqualic Life Benchmark for Conducn\;ity in Central Appalachian 

Streams" (EPN600/R-10/023A), which was released for public review on April 12,2010 

(75 Fed. Reg. 18499) (defined bere as the "Benchmark Report"). As described in more detail 

below, UW AG bas signi_ficant legal and technical concerns about the Benchmark Repori, as well 

as its immediate, indiscrim1nate use for pennining purposes. 

In addition to the comments presented here, UW AG is a member of the Federal Water 

Quality Coalition and endorses the Coalition's separate comments. UW AG also endorses the 

National Mining Association's comments and related technical reports, as presented to EPA and 

EPA's Science Advisory Board ("SAB"). While UWAG's members typically do not engage in 

the types of coal mining activities immediately subject to EPA's Benchmark Report, they do rely 

on the coal produced from those activities to supply much of the Nation's energy needs and thus 

will be indirectly affected by EPA's action. Moreover, if applied to other regions and industries, 

as contemplated by EPA, the Benchmark Report could have direct and adverse effects on 

UWAG's members. 

The Benchmark Report establishes a "chronic aquatic bfe benchmark value" for 

conductivity of 300 )-IS/em, applicable to pans of West Virginia and Kentucky, and "expected to 

1 UWAG is a voluntary, ad hoc, non-profit, unincorporated group of 212 individual energy 
companies and three national u-ade associations of energy companies: the Edison Electric Institute, the 
National Rural Electric Cooperallve Association, and the American Public Power Association. The 
individual energy companies operate power plants and other faci lities that generate, transmit, and 
distribute eiecrriciry to residential commerciaL industrial, and institutional cuslomers. The Edison 
Elec1ric Institute is the association of U.S. shareholder-ovmed energy companies, international affiliates, 
and i.odusrry associates. The National Rura l Elecrric Cooperarive Association is the association of 
nooprofi1 energy cooperatives supplying central station service through generation, transmission, and 
disiTibution of electricity to rural areas of the Uniled States. The American Public Power Association is 
the nalional trade association that represents publicly owned (municipal and state) energy utilities in 49 
stales representing 16 percent of the marker. UWAG's purpose is t participate on behalf of its members 
in EPA's rulemakings under rhe CWA and in liligation arising from I hose rulernakings. 



be applicable to the same regions of Ohio, Permsylvania, Tennessee and Maryland." Report at p. 

xiii. EPA derived this value using a novel, field-based adaptation ofEPA's standard 

methodology for deriving water quality criteria. Report at p. xii. 

EPA's conductivity value does not "represent any Agency detennination or policy" and 

remains subject to independent review by the Science Advisory Board ("SAB"). 2 Moreover, as 

a matter of law, EPA's conductivity value is neither a recommended water qualiry criterion 

under Section 304(a) of the Clean Water Act, nor a binding water quality criterion under Section 

303 ofthe Act. 3 However, EPA has directed federal and state permitting authorities to apply this 

new conductivity value as if it has immediate and presumptive legal effect. See, e.g., EPA 's 

Detailed Guidance: Improving EPA Review of Appalachian Swface Coal Mining Operations 

under the Clean Wa1er Act, National Environmental Policy Act, and the Environmental Justice 

Executive Order, April 1, 20 I 0 (defined here as the "April I Guidance"): 

During the SAB review process, EPA believes that [the Benchmark 
Report] should be considered by Appalachian states as relevant 
infonnation per 40 CFR Section 122.44(d)(l)(vi) in implementing 
applicable state narrative water quality standards in NPDES pennits, and 
by Regions in your review of these pennits. 

*** 

2 When EPA released the Benchmark Report, it did so wirh an explicit caveat: ·'(t]his rnfonnation 
is distributed solely for the purpose of predissemination peer review under applicable in fonnarion quality 
guidelines. It has nor been formally disseminated by the U.S. EPA It does not represenc and should not 
be construed to represenr any Agency detemunation or policy." EPA also committed to subject both rhe 
Benchmark Report and a related lirerarure compendium, "The EffecJ· of Mountain lOp A·Iines and Valley 
Fi!fs on Aqualic Ecosystems of the Central Appalachian Coalfields," (EP AJ6001R -091 138A), to review by 
an independent panel convened cy the SAB. 

3 EPA has not issued a detennination or proposal under Section 303(b) or (c), which serves as a 
prerequisite to establisbmg bmding federal critena. Moreover, EPA lw; conceded that the Benchmark 
Report does not qualify as a 304(a) criterion. Tn fact, as part of its presentation to the SAB, EPA noted 
Lhat " looking to the future," the Agency would "consider need for additional conducuvity reviews for 
other locations and need for 304(a} criteria for conductivity,. Presentation of Denise Keehner. Director, 
Office of Wetlands, Occan.s and Watersheds, July 20, 20 l 0 (emphasis added). 
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As a general matter, EPA expects that the conductivity impacts of 
projects with predicted conductivity levels below 300 j.iS/cm 
generally will uot cause a water quality standard violation and that 
in-stream conductivity levels above 500 j..LS/cm are likely to be 
associated with adverse impacts that may rise to the level of 
exceedances of narrative state water quality standards. 

*** 

For purposes of Section 230.1 0( c) of the Guidelines, the Regions 
should consider the [Benchmark Report] \vben examining whether 
a draft 404 permit is likely to result in signiftcant degradation of 
waters of the U.S. 

*** 

Projects projected to increase conductivity levels above 300 )lS/cm 
should include permit conditions requiring adaptive remedial 
action to prevent conductivity levels from rising . . .. 

April I Guidance at pp. 12 and 22. 

UW AG has grave concems about EPA circumventing the criteria-setting provisions of 

the Clean Water Act, deviating from its standard method, aod then forcing federal and state 

permitting authorities to conform their permitting actions with EPA's views without regard to the 

process safcguaids that form the core of the Clean Water Act, Administrative Procedures Act, 

and U.S . Constitution. 

1. EPA's conductivity value has no legal effect and cannot be used to interpret 
state standards or assign permit limits. 

Congress gave EPA two opportunities to establish water quality criteria. Under Section 

303 of the Clean Water Act, EPA may adopt binding criteria when a state fails to meet its 

triennial review obligations or adopts a water quality standard that EPA believes to be 

inconsistent wtth the Act." Alternatively, under Section 304 of the Act, EPA may adopt 

4 Earlier this year, EPA did so in connection with numeric nutrient criteria for lakes and flowing 
waters in the State of Florida. See 75 Fed. Reg. 4174 (Janu.al)' 26. 2010). 
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recommended criteria that reflect the "latest scientific knowledge" available to the Agency. 

Such recommended criteria are not binding on states and are not directly enforceable. Rather, 

states may consider them in setting their own binding criteria, and also may consider them when 

assigning water quality-based effluent limits to discharges deemed by a state to have reasonable 

potential to violate narrative water quality standards. s 

EPA bas not pursued either of these statutory opportunities here. Instead, EPA has 

derived a novel "benchmark value" that conforms with neither Section 303 nor Section 304 and, 

in tum, has no legal effect. The inherent problem witb EPA's action is that the Agency expect<; 

its benchmark value to have legal effect, and, in fact, has instructed EPA regions and stares to 

give it such effect. 

ln the April I Guidance, EPA advises regions and states to use the conductivity value to 

interpret state narrative water quality standards for the purpose of assigning water quality-based 

effluent limits necessary to protect those standards. BUl this usurps state authority in two 

fundamental ways. First, states have primary authority to interpret their own narrative standards. 

A state's interpretation trumps any competing federal interpretation, so long as the state 's 

interpretation is supported by substantial evidence. Am. Paper hw., Inc. v. U.S. EPA, 996 F.2d 

346 (D.C. Cir. 1993). 6 Second, water quality-based limits are only necessary if a state firs t 

5 See 40 CFR § 13 1.1 1 (b) ('"In establishing criteria, States should: (I) Establish numencal values 
based on: (i) 304(a) Guidance; or (ii) 304(a) Guidance modified to retlect site-specific conditions; or (iii) 
Other scientifically defensible methods; (2) Establish narrative criteria or criteria based on biomon.ir.oring 
methods \vhere numerical criteria cannot be es tablished to supplement numerical criteria."); see also 40 
CFR § 122 44( d)( I )(vi)(A), (B) and (C) (authorizing states to establish WQBELs to protect narrative 
standards using (l ) a proposed State criterion or an explicit State po licy or regulacio~ (2) EPA' s 304(a) 
criteria, supplemented where neces ary by other relevant infonua.tion; or (3) an indicator parameter for 
the pollutant of concern). 

6 The only exception is where more than one state's standards are at issue . See, e.g., Champion 
In/'/ Corp. v. US. EPA, 648 F. Supp. 1390 (W.D N.C. l986), vacated and remanded on jurisdictional 
grounds a18SO F.2d 182 (4th C ir. \988) (upholding EPA's interpretation ofNorth Carolina ' s narrati ve 
water qua lity standard for color to a discharge that impacted both North Carohna and Tennessee waters); 
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detennines that a discharge has a reasonable potential to cause or contribute to an excursion of a 

water quality standard. Upon such a determination, EPA's conductivity value could serve as 

"other relevant information" for a state to consider in deriving a limit to protect a narrative 

standard But until such a determination, EPA's conductivity value is irrelevant. 

If EPA wants its conductivity value to have legal effect, then it must either promulgate 

the value as a water quality criterion (subject to all applicable process safeguards) or defer to a 

state to consider it (among other regulatory options) in penn it proceedings involving discharges 

that a state determines, on a case-by-case basis, to have reasonable potential. EPA cannot 

circumvent the criteria-setting process, then usurp a state's authoricy to interpret its own 

standards, and then presume that an entire category of otherwise lawful discharges will violate 

the state's standards unless they receive limits based on EPA's otherwise unlawful conductivity 

value. To do so would be to tum the starure -- not to mention good government aod common 

seose -- on its head. 

2. EPA's Benchmark Report reflects a number of technical issues that must be 
resolved before the conductivity value is used or applied. 

A A.mbie:uous geographic applicability of conductivirv benchmark 

All of the fi eld data that supported EPA's conductivity value were taken from field 

studies conducted ln West Virginia (and then validated using data from Kentucky that were just 

recently released for public review). The Agency's final recommendation, however, is that the 

conductiv1ry value be implemented at surface mining locations in Ecoregions 68, 69, and 70. 

\Vhile lJ\.VAG believes that th Agency's attempt ro "parameterize" the conductiviry value by 

major salt types (sulfate as dominant anion and bicarbonate as dominare cahon) may be a 

see also Dioxin/Organochlorine Or. v. Rasmussen, No. C93 -330 , 1993 WL 484 88 (W.D. \Vash. Aug. 
10, 1993) 
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reasonable first step, the lack of similar field conductivity-biological response data in other 

geographic areas within the three ecoregions is a weakness to the benchmark's potential 

applicability. 

One issue that states will likely need to address is the applicability oftbe conductivity 

value when the major anion and cation are not similar to the field studies used by EPA when 

deriving the benchmark. For example, in headwater streams affected by brine water having 

chloride as the dominant anion, is the proposed conductivity value of 300 )lS/cm appropriate? 

What is the amount of departure from the sulfate and bicarbonate-dominated water quality (used 

to derive the benchmark) that is acceptable? In the Executive Summary of the Benchmark 

Report, the Agency states on page xiii that the 300 )lS/cm value"' .. . may not apply when the 

relative concentrations of dissolved ions are not dominated by salts ofS04-2 and HC03"." This 

statement is not &atisfactory from either a technical or regulatory implementation standpoint. 

B. Field-Based Methodology Issues 

EPA's field-based approach represents a significant departure from the melhodology the 

Agency currently uses to develop meaningful toxicological thresholds for specific chemicals or 

constituents. Before the methodology can be "finalized'' by EPA, UW AG believes that 

outcomes of the methodology should be critically compared to other assessment tools. Toward 

that end.. UWAG urges EPA to answer the following questions, all of which bear on whec.her 

EPA's approach is sufficiently robust to be used for use anainment decisions \vith a high degree 

of certainty: 

l . How does the conducriviry value compare with multimecric biological index 

scores that have been calibrated (and sometimes adopted) by states? What is the 

biological significance of the proposed conductivity value being exceeded in a panicular 
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water body? Is it suggestive or indicative of a water body not meeting the "fishable" 

Clean Water Act goal? Does it implicitly or explicitly imply aquatic life use non

attaiwnent? Is the conductivity benchmark still applicable when a state's own biological 

monitoring srudy shows the presence of conductivity-sensitive mayfly taxa (e.g., genera 

having excirpation concentration- or EX95 - values of less than \,000 ~S/cm) at sites with 

measured conductivity values higher than 300 or 500 11S/cm? 

2. How "cross-cucting" is the conductivity value across tiered aquatic life uses? fs it 

appropriate for states to implement the conductivity value indiscriminately across tiered 

aquatic life uses that range from "exceptional" to "water quality or habitar limited"? As 

an example, how would the Agency expect a state with multiple tiered aquatic life uses 

(e.g., the State of Ohio) to implement the conductivity value? Would it be appropriate for 

the proposed benchmark to be implemented for water bodies that typically do not have 

mayfly taxa present? 

3. How does the conductivity value compare with instream tOxicity assessments? 

What is EPA 's expecration when the conductivity value is maintained in a stream and 

samples are collected for wxicity testing using standard test organisms? Should the 

samples not be acutely and chronically toxic, or just acutely toxic? A key weakness of 

the methodology and resulting conductivity value is the lack of any cross-validation 

through the usc of other, complimentary assessmem tools that , in fact , EPA encourages 

stares to implemenr to assess aquatic life use attainment. 

4. Wh.ar role does sire-specific acclimation or adaptation have in the implementation 

of the conductivity benchmark? Does EPA acknowledge rhe fact that conductivity

seositive maytly genera may be present (and abundant) in stream settings where ambient 
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conductivity levels exceed 500 11S/cm on a long-term basis? Shouldn't an instream 

biological study be conducted to confirm or refute EPA's expectation that cenain 

sensitive taxa should be extirpated at conductivity levels higher than 300 11S/cm? 

C. Lack of toxicological validation 

U\VAG fmds it very troubling that EPA makes no attempt to validate or "ground truth" 

the proposed benchmark by using independent laboratory exposure studies. The stringency of 

the field-based conductivity value (by itself) should have compelled the Ageocy to, at minimum, 

compare the proposed threshold with published laboratory srudies where freshwater aquatic life 

were exposed to individual salts, salt mixtures, or surrogate measures (e.g., total dissolved solids 

or specific conductivity). Very frequently, laboratory-derived toxicity thresholds for specific 

chemical.s are found to be overly protective when the in-situ response of aquatic life to the same 

measured chemical is evaluated. This pattern, however, seems to be r~ersed regarding the 

conductivity value. UW AG can find no published srudies indicating tbat sensitive invertebrate 

taxa exhibi t acute or significant chronic toxicity at the proposed conductivity value. 

T f the proposed conductivity value does have toxicological significance, then mere should 

be some evidence that mayilies- or other EPT (Ephemeroptera, Plecoptera, Tricboptera) taxa

are relatively sensitive ro dissolved salts (wherher individually or in combination). Attached as 

Appendix I is a recent compilatioo of aquatic toxicity data (obtained from EPA) for freshwater 

organisms exposed to chloride. Table 3 hsts the ranked sensitivity from most tolerant (the 

damselfly Agria sp .; Genus Mean Acute Value of 21,570 mg!L Cl) to most sensitive (fingernail 

clam, Sphaerium sp. ; Genus Mean Acute Value o f l ,089 rng!L Cl). The second most sensitive 

taxa regarding exposure to chloride is Ceriodaphnia dubia. The Species Mean Acute Value for 

this spec ies is l ,598 mg/L Cl. It should be noted that the toxicity test results listed for aquatic 
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insects in Table 3 (caddis flies, stoneflies) indicate that these taxa are considerably more tolerant 

to chloride exposure compared to many other species (Genus Mean Acute Values greater than 

4,000 mg!L Cl). 

Using all of the acute toxicity data (which was normalized to a hardness value of 300 

mg/L CaC03), EPA calculates a Criterion Maximum Concentration value of 678 mg/L chloride. 

See page 6 of Table 3. \Vhile a direct chloride-to-conductivity comparison cannot be made in 

tenns of chemical composition (though in some water bodies in Ecoregion.s 68, 69, and 70 

chloride may be the predominant anion), the calculated CMC value is more than two times the 

Agency's conductivity benchmark of300 ).lS/cm. We reiterate our point that EPA has provided 

no toxicological basis for the proposed conducriviry value in terms of direct cause and effect. 

UWAG has attached a summary of a study that was conducted by a UW AG member 

company, Amencan Electric Power ("AEP"), regarding potential acure tox.iciry using actual 

effluent and artificially-mixed samples that were intended to "mock" anticipated emuent quality 

after installation of a flue gas desulfurization system at eight coal-fired power plants located in 

the Midwest. See Appendix 2. St:andard acute toxicity tests \\-ith Ceriodaphnia dubia and 

fathead minnow were conducted on all treatment solutions, and a comprehensive analysis of 

individual salts, TDS, trace metals, and conductivity was conducted. Table I of the report 

indicates results of acute toxicity testing: percent mortality in the artificially mixed instream 

waste concentration water, percent mortality in the effluent or "mock'' or "salt spike" effluent, 

and the resulting LC50 values for each test. Table 3 indicates concentrations of tom! hardness. 

alkaliniry. pH, and conductivity measured at the beginning of each test. 

The measured conductivity values in the various tests ranged from 430 to 11,850 

!I mhos/em. All of the rests in which there was no nwrtality in the Ceriodaphnia dubia acute rest 
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(i.e., 100% survival) are circled in Table 3. Daphnids are known to be more sensitive to 

dissolved salts compared to fathead minnow, thus only the results for Ceriodaplmia were 

considered. A total of 22 tests resulted io 100% survival of Ceriodaphnia. The ra,ge of 

measured conductivity values in these tests was 430 to 4,450 ~m.bos!crn . The average and 

median conductivity value for all of the tests that resulted in I 00% survi.val for Ceriodaphnia 

was 1,737 and 1,297 j.lmhoslcm, respectively. This case study provides compelling evidence that 

a sensitive freshwater aquatic species (likely to be more sensitive than any mayfly taXa regarded 

by EPA as conducti-vity-sensitive based on the West Virginia studies) is not adversely affected 

by conducrivi ty values that approach or exceed I ,000 ~mhos/em. 

[n summary, the use of a limited number of taxa to elucidate a field-based "no effect" 

criterion value for conductivity is not only a significant departure from the Agency's 

methodology for deriving criteria for aquatic life (a process that requires incontrovenible cause 

and effect relationships based on concrolled laboratory studies), but the proposed criterion is 

woefully lacking in any toxicological basis and/or underpinnings. 

D. Lack of conductivity effects Ln otber field studies 

The response of pollution-intolerant aquatic insects to measured conductivity (and other 

pollutant) levels in field srudies has been reported in several publications. Here, UW AG 

discusses a case study concerning the response of mayflies to conductivity in a long-term 

biological monitoring study conducted by AEP. Blaine Creek is a 5th order tributary of the Big 

Sandy River in eastern Kentucky. The Blaine Creek watershed is in the Wes[em Allegheny 

Plateau Ecoregion (Ecoregion 70) while most of the Big Sandy drainage sysrem falls in the 

Central Appalachians Ecoregion (Ecoregion 69). The upper (headwater) ponion of Blaine Creek 

was impacted historically by brine contamination, as a result of oil and gas drilhng operations. 
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These effects were mitigated in the 1980s and 1990s through Kentucky agency enforcement 

action. AEP operates a coal-ftred power plant on the Big Sandy River. Fly ash produced during 

coal combustion at this plant is routed to a large settling impoundment. The treated fly ash water 

is discharged to Blaine Creek at a location approximately 3 miles upstream of the Big Sandy 

River confluence. AEP biologisrs conducted chemical and biological monitoring (fish and 

benthic rnacroinvertebrates) in Blaine Creek from the early 1970s to 2000. lluee sampling sites 

were located for long-term monitoring: a headwater site, a site just upstream of the fly ash pond 

discharge, and a sitejusr downstream of the fly ash pond discharge. The primary goal ofthe 

mon.iroring study was to evaluate potential adverse effects of the treated fly ash discharge. 

A summary of the long-tenn chemical and biological studies conducted in the stream was 

provided in Van Hassel et al. (1988). This is attached as Appendix 3. Mean measured conductiv-

iry values at the three locations during 1981 - 1985 were l ,869 )llnhos/cm at the headwater site, 

991 ~mhos/em at the site just upstream of the fly ash discharge, and I ,055 ).!mhos/em at the site 

downstream of the discharge (see Table 2 of publication). A total of nine mayfly genera were 

collected from the three sites: Baetis, Pseudoc!oeon, Heptagenia, Stenonema, Ephemerella, 

Tricorythode.s, Caenis. Baetisca. and Ephemera. In the CB technical guidance docwnent, EPA 

lists the conductivity extirpation concentration for all of these taxa except for Pseudocloeon: 

J\.layfly 
Genus 

Baetis 
Heptagenia 
Stenonem.a 
Ephemerella 
Tricol}'!hodes 
Caenis 
Baeti.sca 
Ephemera 

U.S. EPA Conductivity 
Extirpation concentration 

(u.mhos/cm) 

I I 

1,383 
313 
729 
302 

2,006 
3,884 

9t8 
736 



For five of the eight mayfly genera listed above, EPA's calculated extirpation 

concentration is considerably lower than measured conductivity values at Blaine Creek sites 

where these uu:a were found, often on a frequent temporal basis. These taxa include 

Hepragenia, Stenonema, Ephemerella, Baetisca, and Ephemera. Thus, for a stream within the 

geographic range that EPA believes the conductivity value of 300 JlS!cm could be implemented, 

UW AG provides evidence that the sensitivity of certain mayfly geoera to conductivity exposure 

is markedly overesJimaJed by EPA compared to field studies in an eastern Kentucky stream. 

An updated analysis of the Blaine Creek chemical and biological monitoring data is 

provided. For sample years 1986- 1999, Table l indicates measured conductivity values at the 

time of sampling, number of mayfly taxa per sample, total number of mayflies (all genera) per 

sample, total taxa richness, and the number of mayfly genera that have extirpation concentration 

values of less than 1,000 Jlmhos/cm (as reported by U.S. EPA, EPA/600/R-I0/023A). Eacb of 

these parameters is given for the sampling site upstream of the fly ash pond discharge, and the 

sire located downstream of the discharge. [NOTE: aU of the data up ro 1990 were submitted to 

the Keotud.J' Department of Environmental Protection, Division of Water, in a document 

entitled "Request and Justification for Copper and Selenite Site-Specific Water Quality Criteria 

for Blaine Creek, Under KAR 5:031 (9)," submicted by AEP on May 19, 1992. The conductivity 

and mayfly data from 1992 ro 1999 are from in-house reports compiled by AEP]. 

In Table I , measured conductivity values ranged from 135 - 1,430 ).Lbmos/cm. 

Conductiviry values were uniformly higher at the downstream site, indicating the influence of the 

fly ash pond discharge. The rota! number of mayfly genera collected in each sample was no 

greater than four. While total mayfly richness is not exemplary in any way, it should be noted 

that the predominant substrate m Blaine Creek consists of shifting sand. 

12 



Figure 1 indicates a plot of measured conductivity values versus the number of mayfly 

genera collected (both upstream and downstream sites combined). The very weak correlation 

coefficient (r == -0.19) indicates no suggestion of correlation bem·een conductivity and mayfly 

richness. The graph suggests that mayfly richness decreases at conductivity concentrations equal 

to or greater than about 1,000 ).lmhos./cm. Figure 2 shows the same plot for the downstream site 

only. Again, the relationship bet\veen the variables shows a very weak correlation coefficient 

(r = -0.03), and a suggestion that mayfly richness at the downstream site decreases at 

conductivity levels at or about l ,000 ~moslem. Thus, in Blaine Creek, mayfly richness is 

insensitive to conductivity concentrations less than about l,OOO ).1hmos/cm. 

Figure 3 indicates a plot of measured conductivity versus total macroinvertebrate richness . 

Total taxa richness is a community parameter often used to assess potential adverse water quality 

effects. There is virtually no statistical relationship between the two variables (correlation 

coefficient value= -0.15). Even at conductivity measurements greater than 1,000 ).lhmos/cm, 

toLal caxa richness is relatively unaffected. This provides some evidence that, at least in Blaine 

Creek, there would be no expected effects on macroiovertebrate community composition at a 

conductivity concentration between 300 - 500 ).lhmos/cm. 

Figure 4 shows a plot of measured conductivity versus the total number of mayflies counted 

in a sample (all general combined). There is a suggestion that total mayfly abundance may be 

lowered at conductivity levels greater than 900 ).lhmos/cm. h should be noted, however, that the 

total number of mayflies often reflects one, or sometimes rwo, particular abundant genera present 

at the time of sampling (asyounerrical abundance among taxa). Lastly, Figure 5 indicates a p lot 

between measured conductivity values and the number of mayfly genera collected tha t have, 

according to EPA, a conductivity extirpation concentration value (95w. percentile) less than 1,000 
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)lhmos/cm. A total of five mayfly genera have been collected in Blaine Creek that have 

extirpation concentration values ofless than 1,000 j.!hmoslcm. Four of these taxa have 

extirpation levels of less than 800 phmos/cm. Figure 5 indicates that, for any given sample, the 

number of mayfly genera collected that are conductivity-sensitive ranges from zero to two. Like 

the other figures, there is no apparent decrease in the biological parameter response at 

conductivity levels Less than l ,000 )lhmos/cm. In summary, in contrast to EPA's finding that 

biological impairment would be expected to occur at stream conductivity concentrations that 

exceed 300 j.Lhmos/cm, studies in Blaine Creek, Kentucky clearly indicate that both mayfly 

richness and total macroinvertebrate richness are unaffected at measured instream conductivity 

concentrations less than, or equal to, 1,000 J.Lhmos/cm. 

In summary, UW AG believes that there are significant technical and scientific 

deficiencies in: 1) rhc process used by EPA to derive the conductivity value; and 2) the lack of 

any demonstrated toxicological basis, which is an explici.J requirement in the Agency's 

guidelines for deriving water qualiry criteria for aquatic life. UW AG encourages the Agency to 

conduct further studies and analyses in order to address these technical issues. 
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Table 1. 

Blaine Creek, Kentucky Conductivity and Mayfly Data for Biological Studies Conducted During 

1986 -1999. Source: American Electric Power, Columbus, OH 

note: benthic macroinvertebrates collected using circular depletion sampler (1991 - 1995; 
Van Hassel et al., 1988); Hesler-Dendy samplers used for 1995 sample. 

note: site "UP FAP" is location just upstream of fly ash pond discharge (dominant anion is chloride). Site 

"Down FAP" is downstream of fly ash pond discharge (chloride and sulfate anion concentrations 

relatively equal) 

Conductivity Total No. mayfly genera 
Sample level No. mayfly mayfly wl EX95 value 

Sam(;!le date location (uhmos/cm) S(;!ecies abundance < 1,QOO umhos/cm 

Jun21 1995 UPFAP 168 2 13 1 

Sep 61995 UP FAP 145 2 85 
Jul28 1994 UP FAP 144 2 104 1 

Sep 20 1994 UPFAP 150 3 258 1 

Aug 261993 UPFAP 186 3 41 2 

Oct 6 1993 UP FAP 182 2 109 2 
Jun 9 1999 UPFAP 172 4 101 1 

Jun 11 1992 UP FAP 135 2 13 1 

Aug 101992 UP FAP 2 69 1 

April 18 1986 UP FAP 780 0 0 
Aug 151986 UP FAP 661 0 0 0 

Oct 23 1986 UPFAP 655 4 18 0 
Oct 151987 UP FAP 458 3 30 
Oct 13 988 UPFAP 950 0 0 
Nov 51989 UP FAP 200 4 11 0 

June 22 1990 UPFAP 257 2 44 2 
0cl41990 UPFAP 307 4 197 2 

July 24 1991 UP FAP 212 4 57 1 

Jun 21 1995 Down FAP 403 2 8 

Sep 6 1995 Down FAP 913 3 394 1 

Jul 28 1994 Down FAP 735 4 229 1 

Sep 20 994 Down FAP 465 4 113 2 
Aug 26 1993 Down FAP 810 3 4 2 

Oct 6 1993 Down FAP 814 3 11 1 
Jun 9 1999 Down FAP 811 6 52 1 
Jun 11 1992 Down FAP 300 2 11 1 
Aug 101992 Down FAP 935 3 15 0 

Apnl 18 1986 Down FAP 788 2 48 2 

Aug 151986 Down FAP 1083 2 2 1 

Oct 23 1986 Down FAP 932 0 0 0 
Oct 15 1987 Down FAP 969 3 33 0 

Oct 13 1988 Down FAP 1,430 1 2 1 

Nov 15 1989 Down FAP 255 3 0 

J ne 22 1990 Down FAP 327 2 27 1 

Oct 4 1990 Down FAP 884 2 51 1 

July 24 1991 Down FAP 628 2 30 1 
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Figu1·e I 

Blaine Creek Conductivity vs. Mayfly Taxa, ,986-,995, Both Sites Comblned (r = -0.19) 
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Blaine Creek No. of Mayfly Taxa vs. Conductivity, Downstream FAP Site Only, 1986 -1995 (r = · 
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Figure 3 

Blaine Creek Total No. Macrolnvertebrate Taxa vs. Conductivity, 1986 ·1995 
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Blaine Creek, Total No. Mayflies vs. Conductivity, 1986 -1995 
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Blaine Creek, Plot of No. Mayfly Genera with EC95 values< 1,000 vs. Measured Conductivity, 
Both Sites Combined 
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0 8Chlor.ideP r D--T3. wpd 

Ra!:!)< __ _ QMI\V Genus 

29 21570 Agria 

18647 Cambarus 

1))190 Anquilla 

17144 Fundulus 

170R2 LibcJJulidae'" 

13430 Gasterosteus 

11432 Gambusia 

DRAFT 

Procedure D for Chloride 

Table J 

(based on toxicity tests on sodium chloride) 
(GM /1. Vs ancl S MA Vs are oormalizcd to hardness "" 300 rng/L) 

(GMA Vs ami SMA Vs are ex.pn.:ssed as mg chloride/L) 
(s~ footnote.~ a nnd b) 

Socc.ies -----· SMAV 

Damselfly. 21570 
Agria sp. 

Crayf1sh, 18647 
Ca mbarus sp. 

Ame.ricnn eel, 18190 
Anquilla rostral!! 

Plairu killi fish, 171 <14 
f uudulus kansac 

Dragonfly, 17082 
Libellulidac 

Thrccspine stickleback, .13430 
Gasterostcus aculcatus 

M osqu.itofish, 11432 

SMACR 

Appendix 1 

L0-15-08 
C. Stephan 



Crambusia u!Tmis 

11026 Carassius Goldfish, I 102(, 
Carassius auratus 

10770 Oncorhynchus Rainbow lrout, IOT/Oh 7.308 
Oncorhynchus mykiss 

!0324 Nutropi:; Red shiner, 10324 
N otror is JutTensi s 

JOOOl Lepomis Grceo sunfish, J 147lJ 
Lepomis cya.nellus 

Bluegill, 8713c 
Lcpomis macrochiru~ 

Chironomus Midge, 
Chlrouomus attenuatus 

8565 AmeiLU"IlS Black bullhead, 8565 
Atnciurus melns 

6868 l'imepha.les fouthead minnow, 6868f 15.1 7i 
J>imcph.1.le::; promclas 

146 Tubircx Tubificid worm, G346 
Tuhifcx ruhi tcx 

5955 Asellus Isopod, 5955 
t\scllus communis 

5780 Erpobdolla I . .::cch, 5780 
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Erpobdella puncta!~ 

4987 Hyalclla Amphipod, 4987 
Hyu!ella ll7.tcca 

4777 Limnodrilus Tubificid worm. 4777 

Limnodn lus boffmeistcri 

47)9 Helisoma Sn.~il. 4739 

Helisoma c~1anuhlii 

4(\'/R Pscucbcris Cborus frog, 467R 
PsCl.ltlacJ is sp . 

Gtunm~n.ls Amplupod, 
Gammarus pscudolinmacus 

( ' raugooyx A.mphipod, 
C rangonyx sp . 

Ncm oura Sroncfly, 

Ncmoum trispi.nnsa 

Lepidostoma Caddis fly, 
Lepidosroma sp. 

Pru·apsyche Cad<.lis:Oy, 
Parapsycbe sp. 

4 54 1 Diaplolllus Copepod, 4S4 L 
Oiaplomus clavipc:s 

38R4 Li rcclL~ lsopod., 38S4 
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Lirccus fonlina!is 

3601 J'hy:;;,\ Snail. 3344 
Physa gyrina 

Snail, ~882 

Pbysa he1ero~trupl1a 

3059 Gyraulus Sna1l, 2466 
Gynmlus circum:;triatus 

Snail, 3794 
Gyraulus porv\IS 

290 ! Villosa Mussd, 359} 
Villosa dchuubis 

Mussel. 2343 
Villosa iris 

4 2.666 Lnmpsi!is Mu~sc:J, 27)1.1 
L1mpsilis fasciola 

Mussel, 2599 
LamJ>f;i}is s iliquoidf;:,t 

."\ 2343 Daphnia Cladocer:m, 16&1 4.14R 
Daphnia ombigua 

Cladoceran, 3987d 1.974 
Daphnia magna 
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2 1598 Ccriodaphnia 

1089 S phaeriulll 

Cladoc.crM , 
Oaphnia pule>: 

Cladoccrnn, 
Ceriodapbn.iu dubin 

Fingerna il clam, 
Sphacrium simile 

Finge111ail clam, 
Sphueriurn tenue 

2018g 3.952 

1598c >2.470j 

1148 

1033 

'~ N:u nc of fami ly , noluame oJ' geuu:; . 

<t. Sect ton IV .l of the 1985 Gt11delincs says: "For t.'lch species for wbJch at least one acute value is av<Jilab!c, tile Spocic:s Mean Acute V<~lue 
should bo ea lcu lntcd ns tl1e georn<!tr ic me.'ln of the results ofo]l !low-throug h. tests in which the concentrations of test material were 
measured. For a species for which no such n'!lult i~ available, the SMAV sbould be calculated a~ the goomctTic metU\ of all available Acute 
values, i.e., r0-su lts of O.ow-through tests in which the concentra tions were not mea$ured nnrl rc.~ult~ of stntic and renewallCllLs based on initial 
conccntratiou.'l (nominal conceulrations arc acceptable for most Lcstmater iuls if measured concentrations are not ava ilabl e) of test matcri~l.'' 
T he guida uce presented in section fV.I of the 1985 Guidel ine.'> seems iu.appropria te for chloride because chloride is different fi'om most 
pollutants fo r which aquatic life criteria are derived. Chloride is very soluble in water, does not oxidize or reduce, is not vohnile, docs not 
degrade, docs not sorb to test chambers, tcs~ organisOll!, food. or wast~;: products, is not corupler-ed by mat~ials 1h.at commonly occur in 
water, is uot involved inn pF;I.-depenclcnt equilibrium in water, 11nd does not precipitate in waters in which aquatic organi~tns commonly 
occur. 
i. f or chloride, as long as the coucentraliotJ of dissolved oxygen is sufficiently high, it seems oppropriate to rJve stntic aud rcne1\~<~1 acute 

tests the same weight as flow-through acute tests in the derivation of tbe SMAV for a species. . 
11. For ch.!orido, it seems innpproprintc to give measured acute tests a weigbt of J nnd unmeasured acute test~ n weight of 0 when both are 

available tor Lbc derivation of the SMA V for a specie!!. For example, if there is a cl.Joit.:e between one meas\tred acute test on chloride 
und lhrce unmeasur ed acute tests in three di fferent la boratories, tbc tl.tree tests are probably preferable to lhc one IL-sl, but if tbc choice is 
b etween one measured acutt. lest· and two unmeasured acute te.m m two different laboratories, the one te~>t is probably preferable. Tllus, 
for a species fo r which both measured lind uruncasured acute rests :u·e available fo l chJoride., it seems nppmptiatc to give mcastucd acute 
test-s a weight of2 .5 a.nd unmeasured acute tesl.'i ll weight of J when tlle SMA Vis caJcnlatcd . 
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The condusions described above concr.rnillg chloride were developed during discussions among Cha.rlcs Delos , Charles Stephan., aud Glen 
Thursby. For other polluunHs, di:ffcn.:nt COLtclusions concerning tbc relative merits of static. renewal, and flow-through acute toxicity te.<>ts 
and the rela l ivc merits ofme:~sured and unmeasured acute tox.icity tests arc likely to be mOTe appropriille. 

b. A "greater than·· acute value for the hrowo trout (Sa)llJO tmtla) is not in this table because it is too low to b<.: a usdul ··greater than" value. 

l:. For Cedodaphni.o clHb iu, rhc acute values from Hoke t:t a!. (1992) nre considered out liers. The. geometric mean is 1466 for Mount ct nl. 
( 1997), 2086 for U.S. El'A (1991 ), J 936 for W1SLO I-I (2007), anct 1419 for GLEC and ll\THS (2008) . 
SMA V '-antilog ([log 1466 + log IfNI +log 2086 + log 1936 + log 1960 + 2.5(1og I 336) + 2.5(1og J 419))/ I 0) ~ 1598. 

cl. For Daplmia magna, u·,e <~cute v:tlue from Khangarot and Ray (J 989) wu& cousidered an outlier. The vnlues of 3809 (Mount et 6 L 1997) , 

<3178, (Andefsun 1946), 2784 (Anderson 1948), and 3 817 aud t1 23 5 (Biesinger and Clrrisrcnscn \ 972) were not used. A geometric mean of 
3673 was calcnlatcd from the limits given by Seymour et al. (1997). The geometric mean is 4005 for Hoke et al. (1 992) and 3969 for Davies 
and I ht!l (2007). The SMA V is 3987 . which is the georneu·ic meaJl of 4005, 54 8l, 36 73, 2828, 4466, 3962, :md 3969. 

e. Bluegill: SMA V ;..;. antilog (l2.5( log 7689) + log 119 1 0]/3.5) = 87 J 3. 

C FatJ1c.:ad llUitnow: SMA V "" antilog ([lug 1155 + 2. 5(1og 8651) + 2.5(Jog 9466) -t log 5103 -t log 5064]18)"" 6868. 

D11plmill pulex: SMAV = <ultilog (l2.5(1og ! 936) + log 223 7]/3 .5) "' 2018. 

h. Rainbow tmul : SM1\V = antilog ([2.5(log 101 43) + log 12511]/3.5) = 10770. 

t . No t used in calcullllions be>ennsc, cvc:n Lhough the acute And chronic 1es1s were in che su.rnc documc:nt, differenl dilution walcr~ were u.~ed in 
the tCSl$. 

J · T he SM ACR for Ccriodaphniu dnbia is tbe geometric mean of 1.508, > 3.84 1, aud 2.60 I . 

FA V = 1355 mg chloridd L 

CMC = FAVI2 "" 67"1 .5 mrr chlorlde/L 
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The five SM.ACRs (7.308, 4.148, 1.974 , 3.952, and >2.43R) tltat are avnil.<~blc for 11Sc m C<JlcuJations result ill three GMACRs: 
7.30R Oucorhynchus 

3.187 Daphnin 
>2.470 CerioJaphnia 

The 1985 Guidelines require ACRs for species in three diff~~rent families, but Dap hnia and Ccriouaphnia are m !h6 same fami ly. However, even 

though the 1\CR for the f;~thead mitmuw should uot be used in calculation.'> hecnusc the acute and cl:rronic tests using the fa the.ad rniiUWW were 

pcrLormcd in different dilution waters, the fathead minnow t\CR cnn be considered il qua litat ive ACR and used to satisfy the MDRs because 

chloride is not likely to he complc:xed or sorbed or detoxified by organic or inorganic cott~tituents ofl.hc dilution wa.te-r. 

The GMACRs for Oncorhynchus and Daplmia arc consistent w ith the •·greater than' ' GMACR for Ceriodaphoia .lnd the GMACRs are within a 

fae t.or of ten. Titcrefore, the F inal ACR -= 4 .826. which is tile geometric mean of tbt1 GMI\RCs for Oncorhyuchw; and D11plmia. This w ould give 

FCV = FAVfF 1\CR ( lJ55 mg cWoridc/L)/4.826 "' 280.8 rug cbloride!L. However, this approach is contrAindicated hecause the GM ACRs 

(incl llding thc um1scd GMACR for Pimephnles) indicat·c thut the GMACR iocrca~cs as the GMA V increases. 

The GMACR for Daphnia is consistent with the "greater lhan" GMACR for Cc:riodaphn.ia, $0 the GMACR for Daphnia can be used ns the FACR. 

Therefore, PACR - 3.187 and PCV = FAV/FACR = (1355 mg chloriclc/L)f3.187 = 425.2 mg chloridc/L. 

CCC "' FCV = '125.2 mg chloride/ L. 

he C MC and CCC given above are fo r ha1dness "' 300 mgfL . The equation lhat wns ust'C.I to normal tze the 11eutc values can be used to make the 

~MC <tnd CCC dcpcndeul on hardness. The resulting equat ion~ for the CMC and CCC arc: 

'MC =- (677 .5 mg cWoriddL) (l~ardness/300tmm 

= (195.7 mg chloride.IL) (harclncsst·1 '
113

" 

Al hardness =- 300 mg/L, CMC == 677 .. "> mg chloridcfL. 

CCC= (425 .2 mg chloridc/L) (hardness/300)0
•
211130 

.,.. (122.8 mg c.hloridc/L) (hard.ncss)0 m?J~ 

AI hanlne.'l~ = 300 mrifL, CCC - 425 .2 mg chloride/1.. 
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Derivation of an AJtcmntive fCV 

Even tboug.b the above derivation of FCV - 378.1 mg chloride /L to !lows tl.1e procedure described in the: 1985 Guidelines, there is an allcro.ativc 
Hpproach rhat is justified ou the basis of the "good science'' clause in s~tion XIJ.H of the 1985 Guidelines. 11Jis approach is based on the fact 
that the four low S MACRs for chloride were obtain~!<.~ with invencbrntes, whereas the high SMACR was obtained with a vertebrate. Th is can be 
iotet·prctcd to mean that vertebrates have: a higher ACR. on the average, t.bau invertebrates, especially bec:m~e the qua litative ACR for the fathead 
m.irmow is 15. 17. Therefore, a vertebrate ACR ami •m invc::rtebratc ACR can be used with tbe GMAVs to calculate 11 pn;dictcd Genus M ean 
C hronic Value for cnch genus , and thea a f CV can be calculated direclly from the predicted GMCVs. This approach calculates and uses a 
predicted chronic value for each genus for which nn acute value is available and probably docs a better job of taking into account the chronic 
sensttivitieR of both vertchrates and invertebrates to chJoricfe. The relevant dat.a and calculotions are p resented on the next few pages. 

The f ACR of J.l R7 derived above was uerivcc.l from all of ihe acceptable ACRs for invertebrotcs. The only acceptable ACR for a vwtcbrate is 
7.308. A predicted GMCV can bt calculated from eocb GMJ\ Y by U!>ing 3.187 JS tbt invt.Ttebrate ACR and us ing 7.30!> li5 the vcrtebru tc ACR. 

Rank GMAV Genus 

29 2 1570 Agria 

1 ~647 Combarus 

17082 I .ibellu.l idae* 

Table ofprooic ted GMCVs for Chloride 

(GMAVs and pGMCVs arc expressed ns mg chloridc!L.) 
(ranked nccording to predicted GMCVs) 

Species pGMCV 

Damselfly, 6768 
Agria sp . 

Croy1ish, 5851 
Cambarus sp 

Dragon.!ly, 5360 
Lihclluliilitc 

ll 



18 190 Anguilla American eel, 2489 
Anquilla rostrata 

(,34(, T ubifcx Tubi(icid wom1, l99l 
Tuhitt:x tubifex 

Chironomus Midge, 
Chirorwmus :HienuattL~ 

5780 Erpobdella Lt:e<:h, lg14 
Erpobdd la pw1ctata 

l :l '-110 Gasterostcus Tlu·eespinc $lickkback, l83S 
Gasterostcus acLilcatus 

17144 Fuudulus P lains kill ifish, '2346 

Fundulus ka.nsac 

11 02() Caras$ius GoldfiRll, 3460 
Carassius auratus 

491S7 riyal ella Ampbipod, l56S 
Hyalc::lla <l7.1eca 

5955 AseJlus Isopod. 1869 
A.<:ellu.~ commun)g 

4 777 L iruaodriln s Tllbificid wonn. W>9 
Limnodulu~ homnctstcri 

47]9 Helisomi! Snail, \4S7 
Hclisorna crunpan1tlata 
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10770 Oncorhynchus Rainbaw trout, 1474 
Oncorhyuchu:. mykiss 

114 32 Gambu1'iH Mosqui l ofi~h . 1564 
Gambusiu fllTmi~ 

Grunman1s Amphipod, 
Gammarus pseuclo limnacus 

Cr11 ogon yx Amp hi pod, 
Crangonyx sp. 

Nemm1ra Stonefly, 
Ne.mouro trispinosa 

LcpidO$toma C!!ddisfly, 
Lcpidostoma sp. 

Para psyche Caddis fly, 
Parap:;ycbe sp. 

3884 Li.rccu ~ h opod, l2 19 
Lirceus tbnri.nalis 

10001 l .epomis Green sunfish, l368 
.Lepowis uyancllus 

Bluegill, 
Lcpomis macrochirus 

3603 Physt~ Snail, 1111 
Physa hctcros!roplm 

10 



Suail, 
Ph~a g}'J ina 

541 nioptomus Copepod, 1425 
Diaptomus clavipes 

2901 Vi llosa Mnssel, 910.3 
Villosa dcluml>is 

Mussel, 
Villosu iris 

10 124 Notropis Red shiw~.r, 1413 
Notropis 1utrensis 

30S9 Gyraulus SoaiJ, 959.8 
Gyraulus circumst·riarus 

Soail, 
Gynll!1us purvu.~ 

2666 Lfnnpsilis Mussel, 8365 
Lampsilis fasciola 

Mussel, 
La.mpsilis ~iliqu oiclcn 

8565 Alllciurus Black bullhead, 1172 
Ameimus mclas 

6868 Pimepbales Fa Lhead minnow, 939 . ~ 

l'i111cphales promc.:las 

11 



4 2343 Dapbma 

J 4678 Pscudacris 

2 1598 Ccriodaphnia 

I OR~l Sphact ium 

"' Name l)f fa mily, not nnme of gl!nus. 

Cladoceran, 

Daplmin ambigua 

Cladocerall, 
Daphnia m.agtlil 

C iadoceran, 

Daphnia pulex. 

Cboms frog, 
Pscudacris sp. 

Cladoccrun, 
Ccriolluphnin duhia 

Fingcrnml clam, 
Sphuerium simile 

Fingernail clnm, 
Sp haerium tenuc 

l'CV bused on prcdicred <IMCV~ = 417 . ~ m 11 chloricleiL at h11rdncss ~ 300 mg/L. 

CCC ~ (4 I 7.8 mg chlot id!.:IL) (hardncss/300)0 111'u 

= (1 20.7 mg chloridc/L) (hard.ncss)"..z'm6 

At hardness~ 300 mg/l., CCC = 417.8 mg chloride!L. 

1/. 

735 .2 

640.1 

50!.4 

341.7 



08ChlotidePrD~TI .wpd DRAFr 

Procedure 0 for Chloriu~ 

Table! 

(based on to."{ icily tests on sodiu rn c hloride) 

(Acufc Va lu~ and Normalized Acute Vulues are c.xpresscd as mg cbloridt>/L) 

Normalized Acute Va lues were cukulatcd by nonna.lizing the A~utc Vlllw:s to hardness "' 300 mg!L usillg the foiJowing cquntion: 

NAV = (AV) (300/llardncsst 11 m 6 

!0-15-08 
C. Stephan 

This equntion is basc.J ou regression a.nalysi~ o f results of toxicity tesls couccming Lhe elfcct of bardness on the: acute lolocily of eWoridc to C . 
duhia . The hardnc~:s of 300 mg/L is arbitntry; any other hardness would havt: workoo equally well NAYs coultl not b~.: calculated for al! A Vs 
because assumed hanlncsses we.re uot used. Some of the bardnesse.s are nominoL. uot mcasw·ed . 

Species Method Chemical Hortlncss Sulfate Acute Nommli.zed Reference 
(!))g(L} (mg/L} Value Acul.e Va lue 

T ubificid worm, S,U Sodium !00 -- 3761 4777 Wum: and Bridges 196 I 

Limnodrilus hoffrncis teri chloride 

TubifiCid worm, S,M Sodium 52 57.9 4278 62G6 GL.EC 11nd lNHS 2008 
Tubifex tubifcx. chloride 2?.0 58 .9 6008 6428 

Leech, S,l.J Sodium 100 --- 4550 5780 Wunz and Bridges 196 J 
Erpobdella punclata chloride 

Mussel, juvenile S,M Sodium \69.5 J 62.7 3 173 359J Briugolf c< al. 2007 
Villosa dclumb is chloride 



Mussel, juvenile R,M Sodium 169.5 162.7 2069 2343 Wong 2007 
Villosa iris cllloride 

Mussel. juvenile S,M Sodium 169 .5 162.7 2414 2734 Bringolf ct nl. 2007 
l..amp s i l i.~ fasciola cli.l"riue 

Mussd, juvenile lt,M Sodium 169.5 162.7 1905 2157 Waug 2007 
r . ~"llllps ili~ ~i liqu oidca chloride 

Mussel, j uvenile S.M Sodium 169.5 162.7 2766 3132 Bringolf d al. 2007 
LAunpsilis fi tliq11 oide.J ch loride 

fingernail clam, S,M Sodium 51 59.9 740 1088 GLEC and INHS 2008 
Sphaerium similt: chloride 192 61 7 J 100 1212 

Fingemail clarn, s,u Sodium 100 --- 667 847.3 Wurtz and Dridges J9GJ 
Sphncrium tcnuc chloride 10 -- 698 1259 

Sn<~il. P,M Sodium 84.8 X 1.4 2540 3344 Birge ct nl. 1985 
Physa gynn fl chloricle 

Snail , S,U Sodium 100 --- 2123 2697 Wurtz ;md Bridges 19(, I 
~'h ys<t hetc1 o~ t ropha chlorid.; 100 --- 3094 3930 

JOO -- - 376 1 4777 
20 --- 2487 <\<185 

Snatl, S,M Sodium 27. 15 3247hp 5735 Ckmeru; an.d Jones l954 
Physa sp. chloride 

Suail, s,u Sodium ---- ..,,..._ >JOOOp ---- WiJliams et al. 2000 
l'hysa sp. chloride 

Snai l, s,u Soditlm 100 -~- 194) 2466 Wurtz and Bridges 1961 
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Ciyn.ntlus CU'cumstriatus chloride 

Snail, S,M Sodium 56 60.9 307S 4436 GLEC nnd !NUS 2008 
Gyraulus pilrvus chloride 212 59.7 3009 3245 

Snail , S,U Sodium 100 -- 17)1 4739 Wurtland 13ridgcs J9Cil 
l Jelisomu CMnpanulnta chloride 

Cladoc~ran, S,U Sodiulll 84.8 81.4 l 189bn 1566 Mount Cl nl. 1997 
Ceriodaplmia liubw chloride 1042bn 1372 

Clndoccra11, R,U Sodium 74·. t .......... 1395 1891 Cowgill and Mil.azzo 1990 
Ccriodaplmia dt1hia chloride 

Cbdoccr::m, S,U Sodium 39.2 4.6 507 789.7 11ol<c C:l al. 1992 
Cc.riodapbL)i:'l club1a chloride 447 696.2 

Cladoccran, S,U Sodium 39.2 4 6 1395 2173 USEPA 1991 
Ce1iodapl mia llubia chloricle 39.2 4.6 1638 2551 

39.2 4.6 1274 1984 
39.2 4 (i 1395 21n 
339.0 325 .4 1698 1653 

Cladoceran, s,u Sodium 84.f: 81.4 1677c 2208 WlSLOl-l 2007 
Ceriodaphnia dubia chloride 169.5 \62.7 1499c 1697 

Claduceran., S,U Sodium 84.1! 81.4 14L3e 1860 Val~ti er al. 2007 
CeriodnphniH dubia chlorid(! 

Cludoccran, S,M Sodium 67.1 64.4q 964 133£> Harmon ct a!. ZUOJ 
Ccriodaphnia dubin chloride 

Cladoc~raJl, S,M Sodium 30 7'1>.7 947 1563 OLEC and JNHS 2006 
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Ccriodaphnin dubi;~ chlorid~ 44 75.9 955 1451 
96 73 .7 11.)0 J44B 
180 67.7 1609 1798 
400 78.7 1491 1400 
570 76.2 1907 1658 
ROO 15 .5 171'14 J425 
25 69.9 1007 1730 
49 67.8 767 1138 
95 70.3 1369 l75R 
194 69.9 1195 1314 
375 68.9 1687 1607 
560 68.3 1652 14<12 
792 70.9 1909 1545 
280 28.1 1400 1421 
280 59.6 1720 1746 
280 117 1394 J4l5 
2li0 239 1500 1523 
280 482 1109 1126 
280 729 1206 1224 
279 22.9 1311 1332 
276 49.7 1258 1281 
283 107 1240 1256 
281 229 1214 1231 
290 461 11 99 1208 
27R 694 11 79 11 99 

Cladoceran, S.M Sodium 67.1 64.4q 1213 \681 Hannon ct aJ. 2003 
Daphnia ambiguo chloride 

Clauoccntn, S,U Sodium 84.8 81.4 2893brs 3809 Mount et al. 1997 
Daphni:1 magna chlonde 

Cladoccriln, S,"U Sodium 240 ~--- 621 651.9 IU1aogarot unci Ruy 1989 
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Daphnia magna chloride 

Cladocer(ln. s .u Sodium 39.2 4 .6 30H 4732 Hoke ct al. I 99 2 
Daphnia magna chloride 39.2 4 .6 2726 4246 

39.2 4.6 2053 3108 

Cludocernn, Sodium ---- --- 10081: --- Cowgilll987 
Daphnia magna cl1lor ide 33 19m 

Cl:~rfoceran. s.u Sodium 108.7 13 <2548 <3178 Anderson I 946 
Daphnia magna chloride 

Cl<Jdoccran, S,U Sothum 108 7 IJ 2232i 2784 Andcr!lon 1948 
D11pilrtia magna chloride 

Clndoccnm, S.l1 Sodium 41.5 3 1.2 3563 541)1 Dowdeu and Bennett I 965 
Daphni~ magna chlor ide 

Cladoceran, S,M Sodium 45.3 3.9v 2529a,f 38 17 Bii'Singcr ;md Christensen 1972 
Daphnia magna chloride 2806b.f 4235 

Cludoceran, S,U Sodium 169.5 I 62.7 >2GG9 > 3022 Seymour er al. 1997 
11apbnia roagrm chloride <3943d <4465 

Clodoceran, s.u Sodium 4G 3.9v 1880 2&28 U~EPA 1991 
Daphnia magna chloride 

Cladocercu1, S,U Sodium 169.5 162.7 394'\C 44fi6 WISLOH 2007 
Daphnia mngna chloride 

Cladoccrnn, S,U Soditml 8t1.8 81.4 )UOYe 3%2 Valent i et al. 2007 
Dnphnia magna cltloriJc 
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Cladoccran, S,U Sodillm 106 102 3136 3933 Dnvics and f-l'ull 2007 
Daphnia magna cWor.ide 3222 4041 

3137 3935 

Cladoco:rdn, S,M Sodium 84 .S & 1.4 1470 1936 Birgt: t: l ul. 1985 
Daphnia pulcx chloride 

Cladoceran, S,U Sodium 84.8 Bl 'l 11 59 1526 Pa tmGr cl a l. /.004 
Duphoia pulcx chloride 84 .8 B 1.4 1775 2337 

84 .S R 1.4 1B05 2377 
84 8 31.4 2242 2952 

Copcpou, S,M Sodium :22 15 257 l h '15,11 Clem~ns and Jones 1954 
Diaptomu~ clnvipe.~ chloride 

l~opod, S,U Soc)j tuu 200 ..... __ 5004 6356 \Vu.rlz und Bridges "1961 
J\scllus commWlis chloride 20 --- 3094 5580 

.Isopod, F,M Soilium 84.8 81.4 2950 38!14 Birge ct nl. 198 5 
T .irccus fontinalis chloride 

Arnphipod, s.u Sodium 102.5 98.4 3947 4987 Lasicr et a l. I 997 
Hyalello ozteca chloride 

Amphipod. S,lJ Sodium --- -- >3000 --- W illiams et a l. 2000 
Gnmmarus pseudolimuaeu~ chloride 

i\mphipocl, s,u Sodium -- --- >:woo -- WilliauJ~ l"t a.l. 2000 
Crangonyx sp. chloride 

~rnytish, S.M Sodium n 15 1055711 J 8(\47 C lemens ami Jones 19 54 
Camb<JCUs sp. chloride 
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Dragonfly, S,M Sodium 22 IS 9671h 17082 Clcm<;:US and Jones 1954 
I ,1hellnlidao..: chloride 

Damselfly , S,U Sodium 100 ---- 14558 18~92 Wurtz and Bridges 196 ) 
Agria sp . chloride 20 · ·-- 13952 25 1(10 

Stoueny. S,L: Sodium -- ---- >3()00 --- WilliatllS e,r al. 2000 
Nemoura n·ispinosu chloride 

Caddislly, S,U Sodi um -- -- >3000 ---- W iII ia.rns et al. 2000 
T ,epidosroma ~p. chloride 

C nduis fly, S,U Sodium --~- - - :>3000 ---·- Wi l liam~ cr nl. 2000 
Pampsychc ~p. chloride 

Midge, s,u Souiu111 ---~ ........ '~850 ---- Thomlou and Sauer 1972 
Chironornus a!lcnuatus chloric.lc 

.'\ . .mcricun eel . S,U Sodium 42.4 40.7 10846 16607 J-lmton and Eversole 1978 
t\nquilla ros1rota chloride 

American eel, S,U Sodium 42.'1 40 7 13012 19924 Hinton and Eversole t97Y 
J\nquilln rostrnta chloride 

Goldfish, S,M Sodium 148 g --- 9465 11026 Thce11dm· a.nd Houston 1983 
Carnssius auratus chloride 

T{ed shiner, S,M Soctium 22 15 S77Lg 10193 Clemens and Jones 1954 
Notropis lutren~i:l chloride 5920g 10456 

Fathc.ad minnow, S,li Sodium 39.2 4.6 2790 4346 USEPA 1991 
Pimephatc:s promelas chloride 39.~ 4.6 2123 3307 

339.0 325.4 2244 21B5 
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Fathead minnow, r.M Sodiurn 84.S &J .4 6570 8651 Birge ct al. 1985 
Pimcphalcs promclas chlondc 

Fa the<1d mi.mtow, S,M Sodium 22 15 S2R8g 9340 Clemens llod Jones 1954 
Pimephale.~ promellls cWoride 54} 1g 9593 

Fatl1cad minnow, S,ll Sodium 8<1.8 81.4 3876hr 5 103 Mount et ~L 1997 
Pimerhn\e.<; pfnmrln~ chloride 

rathead minnow, S,U Sodium 84.8 81.4 ill67c '54R7 W1SLOH 2007 
P imcplmlcs promcl11s chloride 169.5 162.7 4127c 4673 

Black bullhead, S.M Sotlimn n I 5 4849g S565 Clc.m~ns und Jones 1954 
Ameiun1s mclfls chl.oridc 

Rainbow trout, s.u Sodium 22.4 --A ... >43Sj >&53Jj C~ rnstri!O and Tam zona 1991 
Oncorhynchus myki:>s chloride 

Raiubow trout , F.M Sodium 46 :\ 9,· 674:i 101 4 3 Spehar 1986,1 ~87 
Oncorhynchus mykiss chloride 

Ra inhow trout, R,U Sodium 2~4 -- 1236.1 l ?.51 I Vosylicnc ct al. 2006 
Oncorhyndms mykiss ch1uritle 

Brown trout, S,U Sodium 22.L1 - -- >607j >] 06:\j C:~rnargo and Tamzorut 1991 
Salmo tnma chloride 

Plains killifish, S,M Sodium 22 15 970Gg 17144 Clemens w1d Jone:q 1954 
r undulus kansnc chloride 

Mosquitofish, S,M Sodium 22 15 6472g 11 432 Clemens nnd Jones 1954 
Gambusia a (fll1i,'. chloride: 
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Mosquitofish, S,l J Sodium ---
Gambu:;ia utlini;; chloride 

l hrccspiuc stickleback, R,M Sodium 84.8 
<.i :.~s t.ernsreus aculcarus chloride 

Urecn ~u ulish, S,M Sodium 22 
r t.:pomis cyanetlus ch..lorido 

BluegilL I·,M Sodium 811.8 
Lcpomis macrochin1s chloride 

l:llucgill (3.7 g), s.u Sodium 44.3 
Lcpomi~ mncrochin•s chloride 

Chl)rus frog, R,M Sodium 84.0 
Pseudncris sp. chloride 

<1"" not fed . (All tesls not murk~:d ''a" or "b" w~re unfed t~ls.) 

b - fed . 
c = ruCi'ln of at h.-ast 15 LC50s. 
d = rnngc of several roxicity IL>Is_ 
l~"' mean or 32 tests. 

14 .9 909Y --·-

8 1.4 102/lOb 134 30 

15 M99g 11.:179 

s \.4 )840 7G89 

15 .5 7853 \ !910 

81.4 3553 4678 

r "" not used be:cause there is reason ro suspect lhal Ll.lt: duphnid.~ migbt have been unhealthy. 
g = tables 4, 7, and 9, except for tc.~ts ut28C in table 4. 
h ~ tRhlcs 8 and II ; Daphnia pulex. tests wen: not used because test duration was 96 hr. 

rest dur::nion W:\~ 64 hr. 
J - nodcathsinl96hr. 
k -= selenium dcficie.ut. 
m = selenium suff1cicnt 

AI-Da.ham And Bhatti 1977 

Garibay <~ n d Hnll 200-q 

Clemens and Jones 1954 

Birge el nl. 1985 

Academy ofNalural Sciences \ 960; 
Patrick rl a l. 1968; Tnnna 1954 

Garibay and Hall 2004 

p - uot us1.:d in calculati1)1l of GMA V hccause the 3pecic:s is unknown and so it ts nol koown how LO comb me this acut~ va..luc with Lbe acute 
values for which the species are known. 
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q = calculntcd using the fo1mula for reconstituted wal<..T and the reported awrage measured hardness. 
r ~ concentra tions were measured in stock solutions. 
s"' not acclimated to the dilution water. 
I = might nnt h;~ vc been ncclimntcd to the d ilution water. 
v = bast.'CI ou a.n.alyses of swnples of Lake Superior walcr taken in the spring anc.l fall of 200R. 
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Supplome.ntory infonnation concerning lhc results of tox.i(;ity tests on chloride 

I.. The. atomic weight~ used :11 ethos~.: g1vcn on the wcbsire of 1he Nation<d ln~litulc uf Standards and T echnology: 
Ca.lcium - 40.071{ 

Carbon - 12.0 1 .l 
Ch\01 ine 35.453 
Hydrogen -· l.OOH 
Iron"" 55 .11 45 
M ugncsium =- 24.305 
Nittoge11 - 14.00 
Oxygen "" 15.999 
Potassium - 39.09H 
Sodium~ 22.990 
Sulfur - 32.06 

1. T ht: molecular weighrs used nrc: 
Cn.CI, = 110.984 (63.89 %chloride) (36. 11 %calcium) (CI!Ca ~ 1.769) 
CuCI1·2H10 = 147.0 14 (27.26 % ca lcium) (48.23 % chloride) 
CaCOl = 100.086 (40.04 % calcium) 
CaO ~ 56.077 (71.47 'Yo calcium) 
Ca(N0,)1 - 164.0 R6 (24.42 % calclum) 
Ca(N0,), ·4 nlo = 236.146 ( 16.97 %calcium) 
Caso • ..,_ 136.139 (70.56 % suLfate) 
CnS0~·2HzO "-= 172. 1 fi9 (55.79% sulfate) (23.28 'Yo calciu m) (20.93% '''Il ler} 
FeCIJ· GH,O = 270.294 (39.35 % chloride) 
H10 = 18.015 
KCI "' 74.551 (1\7.56 0,{, c111uridc) (52.44% potassium) (CI/K -'- 0 .9068) 
K1SO. ~ 174.257 (55.13 % sulfi'ltc) 
M gC11 = 95 .21 I (74.4 7 % .;hloridc) (25 .53 % magnesium) (CVMg = 2.917) 
MgSO., = 120 .366 (79.81 % sulf<ltC) (20.19 %magnesium) 
MgS0.-7H~O = 246.471 (38.97 % sullht~) (9.86 % magnesium) 
NaCl - 58.443 (60.66 %chloride) (39.34 %sodium) (CifNa ~ 1.542) 
Na,SO, "= 142.04 1 (67 .63 % sulfate) 
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Na, sO .. IOH70- 322.19 I (29.81% sulfaw) 
SO, - 96.061 

3. 1-Tnrdness (as CaCO,) ~ (J 00.086/<W.0 78)(Cu) + 0 DO. OR6/24.305)(Mg) = 2.497(Ca) + 4.1 18(Mg) 

Tro.ma ( 1954), Cairrul and Scheier ( 1959), AcAdemy ofNutural Sciences (l960), and Palrick ct at. (1968) all reported results of to~ icity tests 
that were performe.d nt I be Academy of Natural Sciences of Pb.i lad~'lphia with the bluegi ll in Uilu~ion waters tbat were very similar: 

mr./L 
KCI 20 
Na~ S iO, 
NnHC'O_, 
MgS0 .,·7 H,O 
Ca(NOJ), 
CuCO, 
K21IPO. 
r c·•· (as ferrjc citr1:1 tc) 

Ca - 11 .3 mg/L 
.Mg ... 3.9 mgfL 

20 
40 
40 
30"' 
10 
J 0 or 2 
4 or 0.4 

Hnrdl1css "" 44.3 mgiL a~ CaCO, 
Chloride = 9.5 mg/L 
Sulfate- 15 .5 mg/L 

" Long a fter the tests of conccm were pcrfonncd, this was reported lo he 40 mg(l nf Ca(N0)),-41-T,O 

S. Freeman (I 953 ) , Freeman aml Fowler (.1953) , Fairchild ( 19.':>5), Dowden ( 1960) , Dowden ( 1962), aod D owdc:n ond Bennett (1 965) a ll 
contained information regarding toxicity tests performed at Louisiana S tate University io Baton Rouge, but 5evcral different djluhon waters 
were used. Dowden and Bcrmeti ( 1965) tried to clarify the mos t important dilution waiL1"S used, bm the citations given for tbc waters oo 
page 1310 need to be clarified Reference 4 i.s I he: correct citation for "Standard Reference Water" (SR W), but the correct citation for 
"Rcferc.n.<.;c Dilution Water'' (RDW) is reference 6 (uot reference:!) and reference 3 should be cited lor " glass-wool f.Utered University Lake 
W~lcr (ULW). UL W is considered an unacceptable dilution water bccansc it is from "11 small dra inpipe-fed lake otl the c.1mpus ofLouisinun 
S t:~tc University" (f>owden 1960). The compositions of SRW anll RDW arc: 

SRW ------·-- -
~-rgso, - m.o 

---~L 
71. 

n 



KlS0,1 6.5 
MIISO. 4HP 0.2 
CaCV21120 I 8.6 
NaHC0 1 25. 
NH.N01 3. 
K,HPO., 3H~O l . 1 

aO 32.2 
Na,SiO, 91T"O G2.G 
f.eCI1·61lz0 I .2 

Ca - 23.0 mg!L 
Mg .. 7.0 mg/L 
Ilardncss ~ 86.2 mg/L as C;)CO, 
Chloride - ~>.4 mg/L 
Sulf;tte = 31.2 mg/L 

RDW 
CaC!

2 
--·--·----· 

NaHCO, 
NaCI 
MgS0 .- 7\LO 
KCJ 

c~, =- 39.7 rug!L 
Mg = 5.9 mg/L 

~ 
11 0 
110 
100 
60 
20 

Hnnlncss ~ 123.4 tutJL a$ CaC01 

Cb.londe .... 140.4 mg/L 
Snlfa!e = 23.4 mgfL 

1>. When known, the concentration of chloride in dilution w11ter wu:; negligible in te.<;tS Okl chloride. 

7. Karraker (2007) says {hat "roRd ~alt'' contains sodium chloride, sodium ferrocyauidc, heavy met <~ is , 11ncl onr:Jl snnd or cinder. Results of 
toxicity tests on " road :;ult" were not used. 
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8. lf test s inn document using some sp"-cies had accsptable coutrol mortal it i e.~ hut other rests in the same doctnnem using other spec ies had 
unacceptable cxmtrol rnonali ti t:.s , the tes ts us ing species with unacceptable control mortalities were not used. The general policy is tilll t tests 
in a document using diffcrcm species shou ld be evaluated on a species-by-species b8:>is, not on a document-by-document basis. 

9. Hyalellu nztcca appea rs to he (:specially sensitive to some poUutants wbco the concentration of chloride is low, e.g. , lov.•er thau 25 rug/L . 
This should not affect the :;ensitivity of this species to chloride. 

I 0. Grizzle nne\ M<tuldin (1995; 24-hr tests using striped bass) and Las)cr et al. (2006; 7-day survival tests using Ccriodaphnia dubia) reported 
th :~ t calcium and/or magnes ium reduced the toxicity of chloride, but suffit..1cnr nata are not nVRiJable to m:~ke a chloride criterion dependent 
un hardness or on tho concentr.ttioo of calcium and/or mab'llesium. Tn contrnst, McGregor ct al. (1 986) reported thrLl the tox.icity of NnCI wns 
not significantly u.ffcctcd by hardness. Dt~vies :wd Hall (2007) reported that tbe Ca-Mg ratio did oot affect the toxicity of either NaCI or KCI 
to D. nmgna. 

1 I. Mount ct «L ( l 997) r{'poned tha t the tox iciti es of sodium and calcium salts to C. dubia, IJ . magna , a.nd the fa r head minnow arc primari ly 
attributable to the corTespondiug an.ion. 

12. Rc;sults of96-hr toxiciry test~ using juveni le fre~hwater mi.L~s c l s were u~ed if the rncrhCldology, etc., were acceptable, hur result~ oft~l.q 
using glochidia of frcsbwatc;r mussel~ were not used. Acute (e.g., 9G-h) toxicity tcsLS using juvenile freshwater mussels are ralhcr standard 
acute tox.icity t(:l;ts and can be evaluated using, ior ex.w:nple, ASTM Stnndro-d E729. Tn contrast, acute toxicity tests usi11g glochidia of 
freshwnter nrussel.s 1equ irc special consideration bec:tuse free-living glocltidin must unac.h ton host in order to slrcvivc, and th(.}' typically 
attach within seconds ro days. ln addi tion. for a specific species and a specific toxicant, the glochidia 6-h EC SO might be substantially higher 
than the 24-h EC50. fL is Jt.nown thnt fTC{}- living glochidia of several species can remain viable for up to about ten chlys, depending on the 
species and on the percent viability that is cousidc.:red acceptable. However, it is not known bow fast g!ocbidia of individua l ~-peci es usually 
attach ton host, :md this is importa nt bec<Juse the glochidin EC50 for some toxicants ami species is qune dependent on the duration of the 
toxicity test Thus, a very important question is ''What species-specific tox icity-Lest duratiou is ecologically rclevuut for glochid.ia?" 

I ] . Section !V.C of the I 985 Guidelines suys: "Except for tes ts with saltwater annelid~ and mysids, rcslllt·s of a.eutc tests du ring which the test 
organisms wen: fed should not be used, unless data indicate that· the food did not affccttbe toxici ty of the test mater in!." Section Xli.B of the 
1985 Guidelines says: "On the basis of all available pertjnent laboratory and field information, determine if the criterion is consistent with 
otmd scientilic evideucc. lf it is not, another criterion, either higher or lowt..-r, should be dt:rivoo using appropriate modi tica tio.ns of these 

Gu idelines." Appendix 1 demonstrates tiL'I t results of fed aclllc rests ou chloride 1;hould be used and should bo given preference over unfed 
tests when the tes t mganisrus ore ch:u.Joccrans. 
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14. Some data p resented in Tobie I of USE P 1\ ( 1988) have been changed: 
a. Several values differ because of roundoff differences. 
b. USE I' A (I 988) Uf.l~d result~ of short acute tcsL~ fi>r Uu: rc.1sons given on pages 2 and 3 (sec also LoweU cl a!. 1995), but resu!Ls of short 

tests ore out used here beca11se short acute tes ts someti.mc:s give higher LC50s than standard tests. 
(:. Da ta from D<1wden ( 196 I, wh.ich should be 1960) and Kostecki :UJd Jones ( 19!!3) are oot used }ten: because of tbc diluuon water used in 

the tes ts. 
d . The test results from Trama (I 954) arc nlso given in Acndemy ofNaturaJ Sciences (1960) and I' a trick el aL (1 968). 
e. Hamilton et Hl. ( 1975) did not adeq uately acclimate the midges. 
f. Fed acute rests were not u~t:d iu US EPA (1988), but fed tests are used here and are given preference over unfed tests when the test 

org<mism~ arc clndoccrans. 
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(Acute va lt1es are expressed as mg chloride.IL; quotients of acute valuts do not h<we units) 

_.!\_cute Values -- ··- -·' 
Ratios of Acute Vu!tJes 

N:1CI CaCI2 MgC12 KCI CaiN a Mg/Na KJN., K/Mg Mg/Cu 

.:::. Jubia J 189 1169 oss 300 0.9!i 0.55 0.25 0.46 O.SG 
Mount fed 

.D . magna 2893 IT/0 990 311\ () 61 0.34 0. 11 0.32 0.56 
Mou!ll fed 

D. magna 2806 1321 93~ ISO 0.29 0.33 0.05 0.16 Ll4 
O&C fed 

D . magna 2529 92 -10 ~ 84 0.()4 0.16 0.03 0.21 4.43 
B&C unfed 

D. magna 621 G7':J 128 I .09 0.21 
K&R unfed 

D. magna 2232 588 55) 205 0.26 0. 25 0.09 O.J7 0,94 
Anderson un Ced (64 br te~ls) 

IJ. magna 3563 1920 2755 0.54 0 77 I_·,; 
D&n unfed 

T. tubife.;< 1 ~ [)4 497 737 0.41 0.6 1 
hangarot 

Fntheaclminnow 3876 2958 1.579 418 0.76 0.41 D.l J 0.26 0.53 
Mount fed 
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FLUE GAS DESULPHURJZATJON PROJECT TOXICITY TESTING 

1.0 INTRODUCTION AND BACKGROUND 

Acute Whole E"ouent Toxidly (WEn tes ing was conducted lo assess potentiai efrluent 

toxicity if a new high-salinity Flue Gas Oesulphurization (FGD} process waste siream is 

routed to wastewater treatment ponds at several AEP facilities. The FGD waste stream 

(chloride purge stream, or CPS) is produced when excess chlorides (in addition to other 

dissol•i ed salts and trace metals) is "purged" from t't~ FGD absorber vessel FGD

simulated wastewater samples from the following plants were tested: Cardinal (Brilliant, 

OH), Mitch€11 {Moundsville, 1/'N), Mountaineer (New Haven. WI/), Clifty Creek (Madison, 

IN), Kyger Creek (Addison, OH). Amos (St. Albans, \11.1\J), Muskingum River (Beverly, 

OH). and Conesvil!e (Coshocton, OH). 

Effluent samples were collected and shipped overnight to the ADVENT-ENVIRON 

Ecotoxicology Laboratory. Tests wsre cond cted with effluent. mock effiuen , and salt

spiked effluent. 

2.0 TOXICITY TESTING PROCEDURES 

'/\'hole efflue t toxicity (WET) tests consisted of L8 hour and 96 hour acute tests v..-ith C. 

dub/a and fathead minnow (Pimephales promelas), respec!ively. Test methods followed 

US Environmental Protection Agency (USEPA) protocols (USEPA, 2002). The p ·mary 

<Xlntrol for each test was river wate , with a secondar; control of moderately hard 

laboratory water. Effluents, whether actual, mock, or salt-spiked, were tested at their In

stream Waste Concen'ration (IWC) and at 100% effluent using each site's river Ytaler for 

dilution and control water. 

Mock effluents (i.e., laboratory control water to •Jhich salts, or salts and metals were 

added) were prepared based on available background analytical data for each efft en' 

a d the projected water chemistry with FGD process water. There were two types of 

mock effluent tests : Tier 1 (p ojecte FGD sart, or salt and metal additions and Tier 2 

(1 .5 to 2 times the 1er 1 addltions). Salt-spiking tests (i.e. , sa l~. or salt and metals 

added to effluents) were based on the background analytical data and projected water 



chemistry for each facility. The metals added to effluents were arsenate and selanite. 

The other proposed additions (aluminum ard copper) were not added since the 

proJected levels were below concentrations known to cause acute toxicity. Most of the 

back:gro nd watef chemistry data were not available to ADVENT-ENVIRON until tr.e 

testing had begun or was completed. Es11mates were used i many cases when 

d_etermining the salt, or sal\ and metal ad<litions fer each effluent. Some of the choices 

of salts selected to make mock effluents were dependent on the solubility of the sail, 

especially \-\<hen high projected sulfate concentrations preduded the use of calcium 

sulfafe due to its poor solubility_ Salt-spiking tests were also evaluated for Tier 1 and 

Tier 2 salt addition levels. 

3.0 RESULTS 

Tables 1, 2, and 3 list LC50 values. mortality v2lues in selected exposures, and 

analytical results for all tesls . A brief summary of each facility's result follows. For 

brevity, he Tier 1 and Tier 2 salt. or sail and metal additions are indicated as "1" or "2" 

follov-ling each test designallon. Unless otherwise noted, all control organisms mel lest 

acceptabilii critena. For a!l sites, the calculated LCSO values were abo:e the rwc 
values when LCSO values were greater than 100% effluent: Attachment 1 presents the 

raw data and statistics for each test Attachment 2 presents cnain-of-custody forms for 

each facir y and recent laboratory reference toxicant data. Attachment 3 consists of the 

chemica data supplied by Dolan Laboratorf for each facility. 

AMOS 

Fathead Minnow Test Results : The Amos Plant effluent (Outfall 003), Mock 1, and 

Salt-spike 1 toxicity tests indicated LC50 val es greater than '100% effluen t for fathead 

minnows. The Mock 2 and Salt-spike 2 toxicity tasts indicated LC50 values of 71.5% 

and 80.3%, respectively; lower !han 100% effluent, but much higher than the lWC oi 

20% effiuem (i.e. would no cause toxic"ty follo\VJ g dilution to the IWC). These data 

indicate that the current effluent is not acutely tox1c to the fathead r innow at 100% 

eifluent, and only Tier 2 level FGD conditions would ca se acute toxicity in 100°/.; 

effluent. However, the additional toxiciiy is not sufficient lo cause toxicity at the 20% IWC 
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of the Amos discharge_ The IWC represents a mixture of Outfall 003 and Kanawha 

River water using default mixing assumptions_ 

C. dubia Test Results : The Amos effluent indicaied a C. dubia LCSO value of greater 

than 100% effluent. Although lne Mock 1 and 2 LC50 values (44.7% and 38.8%, 

respectively) and the Salt-spike 1 and 2 LC50 values (42.9% an 44.7% , respectively) 

were below 100%, they were s!tll above lhe IWC of 20% effluent. These data indicate 

that while FGD additions would incraase final effluent toxicity to C. dubia, it is not 

sufficieni to cause toxicity at the IWC under either the Tier 1 or n er 2 scenarios. 

Comparison of the fathead minnow and C. dubia dat.a for the Tier 1 a_nd Tier 2 additions 

(mock effluent and salt-sp king tests) indicates higher sensitivity of C. dubia. {I.e. , the 

Tier 1 and 2 additions resulted in fathead minnow LC50 values above those of C. dubia 

for both tier conditions) This is consistent with the known higher sensit ivity of C. dubia to 

salts relative to the falhea<l minnow. 

CARDINAL 

Fathead Minnow Test Results. Tests con ucted wi h the Card·nal Plan. effluent 

indicated possible pa hagen i terference in the river water diluent. The pathogen e ·eels 

were present throughout lhe test, infecting the river water controls and t e secondary 

moderately hard water controls. No olher moderately hard laboratory wate controls 

tested on the same date indicated these effects, and the laboratory wa er effects are 

apparent y a result of cross--contamination in this test only. More han the acceptable 

10% mortality was observed in the iver water and m oderately hard water controls . 

Regardless, the fathead minnow tests "th the Cardinal effluent and all mock and salt

spiked effluents indicated no acute toxicity at the 100% effluent levels. These data 

indicate that FGD additions to the effluent should not res It in non-compliance with acute 

WET limits ·or this site . 

C. dubia Test Results: The C. dubia tests wit ihe Ca:-dinal effluent and all mock and 

sa1t-spiked effluems indicateo no acute toxicity {LCSO values greater han 100% effluent) 

and thus it is expected that meerng acute WET limi s fo t' is discharge (if applicable 
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would not be problematic. Comparison oi the Amos and Cardinal Tier 1 and Tier 2 

additions' toX'icity to C. dub1a also indicates higher toXIcity under projected Amos FGD 

cond~ions. 

CLIFlY CREEK 

Fathead Minnow Test Results: Tests conducted .,.lith the Clifty Creek plant effluent 

and all mock and spiked effi en's indJcated LCSO values greater than 100% effluent. 

There was some mortality observed in the test concentrations, but mortalrty was less 

than 50 percent. Once agai '· the controi organisms indicated pathogen interference, bu1 

test results indicate likely compliance with projected /WC-based WET limits of 20% 

effluent. 

C. dubia Test Results: There was no acute mortafity In tile effluen~ mack, or spiked 

effluent tests with C. dubia . The LC50 values were aii greater t:J-.an 100% effiuent, and 

also indicate l ikely compliance at projected IWC-bas.eO WET limits. The amount of 

toxicity w as insufficient to generate LC50 values below 100% effluent to erther species 

wi1h Tier 1 or Tier 2 salt additions. 

CONESVIUE 

Fathead Minnow Test Results: Tests with C<lnesville effluent indicated an LCSO value 

of greater than 100% effluent. The river YJa1er control organisms met test acceptability 

criteria, and did not exhibi the mortality that was observed in other river water controls. 

The ock effluents and salt-spiked effluents 'ndicated some acute mortality less than 

40%, but not enoug to generate an LCSO value in any exposures. The mock effluents 

and Tier 1 salt-spiked test indicated 25 percen1 or tess mortality, and only the Tier 2 salt

spiked test indicated 40% mortality. 

C. dubla Test Results : The C. dubia tests with effluent, mock 1, and spiked-effluent 

ndJ:::ated C50 values of greater than 100% effluent. Testing with the mock Tier 2 

efrlu n produced an LC50 val e of 86.4% effluent. All LC50 values were greater than 

he IWC of 20% effluent. 



KYGER CREEK 

Fathea.d Minnow Test Results: The fathead minnow toxicity test results indicated 

pathogen interference with all control and effluent-exposed organisms. Although toxicity 

was observed in a ll test concentrations and controls, LCSO values were greater than 

100% effluent for all tests except the Tier 2 mock ef:lt:en1 (LCSO value 93.3%) The 

mortaiiiy in all othe£ tests ranged from 15 to 40 percent. All LCSO values were greater 

than the !WC of 50% effluent. 

C. dubia Test Results: No mortality was observed for any of the C. dubia toxicity tests 

except for the Tier 2 mock and Tier 2 salt-spiked test (resu lting LCSO values 

approximately 71% effluent). Regardless, all LCSO values were above lhe 50% IWC 

value, indicating compliance with pro.ected WET limits. 

MITCHELL 

Fathead Minnow Tes1 Results: The fathead minnow toxicity tests with Mitchell pant 

effluent and mock effiuents Indicated LC50 values of greater than 100% effluent The 

salt-spiked effluent !ests indicated an LC50 value of greater !.han 100% effluent for the 

Tier 1 test, bu an LCSO value of 44.7% for ihe Tier 2 salt-spiked effiL~Cnt. All LCSO 

values were above the lWC o1 20% effluenl. 

C. dub/a Test Results: The C50 value for the C. dubi9 test with Mitchell plant effluent 

was greater than 100% effluent. No motialily was observed in the effluent at ei her the 

100 Vo or IWC concentration of 20% effluent However, the mock effluents indicated 

LCSO values o1 44.7% and less than 20% at respeciive Tier and Tier 2leve!s. An C50 

value of 44.7% effluent was observed for Tier 1 and Tier 2 salt-spiking tests (the reason 

fo r !his is unknown). 1Mth the exception of the Tier 2 mock efrluent test, al! LC50 values 

were greater than the IWC o 20% ehluen:. 
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MOUNTAINEER 

Fathead Minnow Test Results: The toxicity test with Mountaineer Pfant effluent 

indicated an LC50 value of greater than 100% effluent. The mock effluent indicated 

similar LC50 values of approximately 85% effluent at the Tier i and Tier 2 spiking levels. 

This may ba an artifact of the pathogen interference in these tests. The Tier 1 salt-spiked 

effluent tests in:'icated LC50 values of greater than 100% effluent, b t an LCSO value of 

less than 20°/o effluent for the Tier 2 salt-spiked tesl All tests except the Tier 2 sait

spiked test indica1e projected compliance at the IWC of 20% e-ffluent These effeds may 

be due to fhe combined effects of the salt addition and pathogens noted in the lest. 

C. dubia Test Results : The LG50 value for the C dubia test was greater than 100% 

effluent. No mortanty was observed in the effluent at either the 100% exposure or the 

20% IWC concentration. However, the mock effluents indicated LC50 values of less than 

the IWC of 20% effluent. Mortality of C. dub/a In the tes1 concentration of 20% of Mock 1 

and 2 effluents reached 60% and 100% mortality, respectively. The salt-spiked effluent 

tests indicated LC50 values of 44.7% (T!er 1) and 36.6% (Tier 2). Although the salt

spiked effluent tests mdicate l::>xi~.\' near the 11/'/C of 20% effluent, only the mock 

effluent tests indicate potential ncn-wmpliance at the IWC. This effluent received the 

hig i: est levels of spil<:ed fluoride. The projected ftuotide concentrations (21 0 mgiL and 

higher) are similar to a previously reported acute toxicny value of 250 mgfl to Daphnia 

magna. (Fieser, AH. et al, 1986 and LeBlanc, G.A., 1980) 

MUSKJNGUM RJVER 

Fathead Minnow Test Results: The fathead minnow tests with M~kingum River Plant 

effiuen indicated LCSO values of greater than 100% effluent for a ll tests conducted. 

However, the control organjsms appeared to ~ infected by a pathogen that c-aused 

mortality in the river water controls and some of he test concentrat.ions. The toxicity data 

indicate compliance with projected WET limrts al the 11/VC of 10% effluent. 

C. dubia Test Results : The Muskingum effluent was not acutely ioxic to C. dubia al 

100% effluent. The ier 1 mock and salt-spiked effluents were ;:::!so not acutely toxic 1o 
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C. dubia at 1 00% effluent. However, the Tier 2 mock and salt-spiked effluents had LC50 

values of 31 .6% effluent, but still greater than the JWC of 10% effluent. 

SUMMARY 

In summary, none of the existing coal ash pond effluents induced acute toxicity to the 

fathead minnow or C. dubia sufficient to result in LC50 values of less than 100% effluent. 

Projected FGO Chemica_ _additions did not increase WET to either test org2n~m (Tier 1 

or Tier 2 levels) for etrluent samples from Cardinal and Clifty Creel< plants. 

Acute toxicity to fathead minnow increased mainty at the Tier 2 level additions. except 

for the Mountaineer Plant test where t e Tter 1 level addition in mock effluent indicated 

an LC50 value of 85.1% effluent. This test also had pathogen interference, wh ich may 

have contributed to the observe toxicity. The Mountaineer Tier 2 level salt-spike test 

indicated a fathead minnow LC50 value lower than the site's CO(Tesponding !INC (20% 

effluent) . The relatively high toxic1ty observed in the Mountaineer Plant salt-spiking tests 

may be anomalous given the pathogen interference. Re-running these tests may 

resolve this discrepancy. Uliimalely, WET te:;ts using full s~le FGD-in uenced 

wastewater wou!d be necessary to confi rm projected results. 

Acute toxicity to C. dubia increased in ihree of the eight Tier 1 level mock and salt spiked 

effluent additions (Amos, Mitchell, and Mountaineer), in five of the eight Tier 2 salt

spiked effluents, and i six of the eight Tier 2 level mock effluents. Taken with the 

fathead minnow data, these data refiec the higher sensitivity of C. dubia to salts and 

metals. The C. dubia data also indicated fa irly good agreement between the mock ana 

salt-spiked efft em test results. The Mitchell and Mountaineer tests indicated the highest 

toxicity ·a C. dubia due to FG additions, and were the only s· es with toxicity sufficient 

to be potentially non-compliant with projected IWC-based VVET limits. The projected 

concen rations o · fluoride may be of concern in these effluents. At the time of sampling 

and testing, the measured fluonde values for current Mi:chell and Mountaineer effi e ts 

indicated 0.25 mg/L and 0. 77 mg/L of uoride, respectively . 

..., 
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All other plant effluents, mock effluents, and salt-spiked effluents indicated some degree 

of toxicity, but not enough to generate LCSO values of less than the IWC for each facility. 

There we e ~ses of fathead minnow mortal ity due to pathogen interference, and this 

could have c.aused or contributed to some mortality in effluent exposures. However, 

eve , '.'lith pathogen infections to fish, most or the plant effluents did not indi~te 

increased toxicity at the additional salt or salt and metals concentrations that v;ould 

cause LC50 values to be less than the !WC for each plant. As expected, C. dubia were 

more sensi1ive to :he salt additions. Addilional C. dubia tes ing of the Mitchell effluent 

. may also be warranted as i and the Mounta·neer Plant are t.he only sites where FGD 

additions exceeded IWC-based WET limits. albeit only under Tier 2 conditions. 
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Table 2. Major lon Analysla for AEP Powor Plm•t 

J Calculm 
Cilllc""' (mg/1..) nl Anions (mgll.) [ Sum ,JMea>~urt>d Plont Narno WatGr Sc•urco Magnesium Sodium Pr>losslum Cl'ltortae Sullat" Allrnllnlty M"/or Ions TOS 

Amo~; '"lllke 19 8 7.0 
I 

3 1.9 3B 59 164 1J1 
003 CP dlschorge 42 'If 11 & 38 140 78 381 326 

Tier 1 122 854 53 6 2497 293 140 3964 
TJer2 183 1283 ~3 5 3746 43.!1 140 5647 ! 

Clifty Creek lntako 35 11 19 3 2'f ~6 64 204 190 
002 45 13 22 5 30 98 78 291 269 

Tie• 1 307 107 22 0 31 , 737 59 1542 
liar 2 ~61 160 22 0 466 1105 59 2272 

Mountaineer lnlllke 30 8 20 J 29 54 40 184 1ll2 
001 137 38 101 1·1 108 398 101! 870 925 

Tier 1 292 549 47 0 1600 700 123 331 1 
Tier 2 438 823 70 n 2-400 1050 18~ 49136 

Conesville ur $lrt>am 5~ 17 ? 6 41 62 1D5 305 410 
001 56 28 18 8 30 1?.7 eo 327 335 

l'ier 1 356 72 53 7 21(! 0711 1<10 1735 
llor 2 915 18 1 53 7 !i34 21 94 140 4025 

!<y'J91 upgtruam 139 10 37 . 13 5.'.1 332 30 635 644 
005FA pond 114 57 '1.7 7 31 264 42 5<12 502 

Tlor 1 248 263 8 5 772 6 !)4 2'2 1913 
Tlor 2 620 658 8 5 1924 1485 2?. 4722 

C-:~rrllnvl upgtmam 29 I) 18 3 20 <17 43 173 190 
001 32 9 '18 3 27 ~8 43 180 100 

Tier 1 54 :Y1 7 0 00 130 16 340 
ller 2 135 84 7 0 244 325 18 813 

Musldnovm upstream 46 14 Hi 8 24 49 M 238 22.) 
002 VnH 5 /'.P dlschargo 171 30 58 16 7$ 416 59 827 835 

Tier I 473 ~42 ()5 1/i 735 1113 172 2815 
Tlcr2 11139 620 65 15 1836 278:1 172 (l659 

Mitchell ri~tJr water 24 6 16 8 21 37 40 1 ~9 162 
001 Ool\om liP discharge 39 10 66 10 95 96 40 :!56 372 

I Tier 1 405 ·192 26 5 14<1 1 970 69 3408 

l iler2 607 738 2~ 5 2159. 1455 69 5059 
_c_ 

C~;Mg ratlo 1:1 or less. 



Tzble 3. Wal2r Chemi$~ Compa.-i~ 

Wat& Type ty A-EpH Oolan pH A-E COndoctivity 
~u. uniloslcm 

MlOS Eftf.Jan! 84 tn 162 .. < 78 7.8 7.~ ~ Amos Mod 1 3000 ~~ 6.59 
Amos Sal Sp.b! 1 <1000 100 7.7J 79-40 

AIT\05 Moclc 2 0000 125 !!.55 lza50 
Arno~ Sa. Spike 2 2600 es 766 11650 

CatOINI ElftU!W 168 IH 4-1 ~3 7.ce 
Cardlr.al Moclc 1 2664 30 7.47 

Catll.'\31 &II Spike 1 lJa 33 7.S8 
Caldlnal Moclc 2 608 30 1.(1 

Cartllr.a!SaltSpil:e 2 520 ~0 us 

Cll!y Croek EftiLZtll 152 165 121 7G 6.17 7 .9:) 
Clfty C<edc M:lclc I 3000 55 .MS 

a lfty Creek san Spite 1 3900 55 8.03 
Clifly crea. MocJ< 2 4500 5'J 8.55 

amy Creek Ss« Spike 2 4SOO 55 6.01 

Conesvile Elllt.en1 255 255 15 60 7.n 7.00 
Conesville Mod I 1220 liO 8.2:1 

Coiii:S\'ille Salt Spice 1 1392 200 a.oo 
Cone5ville lie de 2 2500 135 8.H 

Cc~ Salt Spike 2 2920 300 7.65 

K)'Jef EffiJent 300 ~ -43 42 8.54 6.80 
Kyger Mock t 1640 211 7.68 
K~ Sal! Spike 1 1400 51 8.03 

K)VI!l loiod: 2 4140 15 1.1.7 
Kyger Sail Spllce 2 37.46 .u 7,99 6430 

lo!ftrt>el Effluant 136 n a 48 40 1 .14 6.e<l r:i? IMchell Moe~ 1 3000 55 9.0S 
r..llld1ell Salt Spik«t 1 3900 55 7.74 6520 

•beil Mock 2 4500 50 8.52 8810 

l.fi1cllell Sail Spike 2 4500 55 7.71 

~ ~Et11ue.11 4 1la 5J9 85 59 8.37 79') 

Muskingu.'ll M:x;k 1 3600 155 820 
l.luskin~ Salt Spite 1 4000 1!0 8.12 ~250 

1.1U3kingum Mod< 2 5600 155 3.17 S410 
M...Uingum Sail Spll.e 2 8500 00 8.01 8530 

M!ullalneer Efiluent 492 125 lOS 8.26 7.10 <3 f.1ounlaireet Mock 1 )300 85 7.99 

t.'l:lu!lla!oeer Sal I SVIke 1 2300 qs 7.79 6380 

Mountaineer Meek 2 4000 !Ill 026 90:!0 

Mo~lalne6 Sa.~ Spike 2 33\1 120 7.73 area 
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To: \~ilLLlAivl AD.A..AIS, PH.D. 
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DAT£: AUGUST 30,2010 

R E: PRO PO l:.D (ONDUCl!Vl1Y BENCH!vWtK 

FROM: AARnN REDl\fAN FILE: RIOT.006 

The U.S. EPA has proposed a new water quali ty standard based on conductivity ro protect aquatic life in 
the Appalachian mountain regions, namely ecoregions 69 and 70 (EPA 2010). The comments in this 

memorandum will address the technical basis of the proposed standard: 

1) The technical approach ro deriving the proposed conductivity standard is limited due co a l~ck 

of causa] relaoo nship and a high degree of variability the fi eld data; 
2) The proposed standard did not consider natural waters rhroughout the Appalacruan states 

(':(IV, .K.'Y, TN, PA, "lviD), '..vb.ich can have conductivities greater than the proposed standard; 
3) The proposed sr.,wdard did no t include municipal wastewater treatment plants in the regw n 

that have discharges with cond uctivir:ies that are commonly above the proposed standard. 

Approach 
Acure and chronic effect levels for high ionic st:rength solu tions were identi fied through focused searches 
o f the peer-revi~·ed literarure and State and Federal water qualiry standards. Water qtu!Jry data w ere 
collected for waste water treatment plant from the E PA Permit Compliance Sys tem 
(http: //www.epa.gov I enviro /h tml /pes /pes querv java.html) as well as the USGS water quality 
(http: /lin fo trek.er. usgs.gov I nawqa queries I swmaster I index. jsp) data base. T oral dissolved solids (fD S) 
meas urem ents were used ro estimate conductivity levels using standard relationships (McN eil and Cox 
2000; Standard Methods 1997) . 

Conductivity ().IS/em)= TDS (mg/L) * 1.7 (1) 

Comments on technical approach ofU.S. EPA2010 
Measurements of conductivi ty are really a meas ure of the rota.\ ion compo sicion (e.g., G , Na, Cl, SO", 
HC0 3, etc) in water (1v1c eil and Cox 2000; Standard Method:; 1997). The proposed conductivity 
standard implies that there are potential effects due to m ajo r ions found in the warers i.n the study a rea 
(EP t\ 201 0). The field -based approach to establishing stressor-respo nse relationship can be useful as parr 
of a larger weigh t o f evidence approach to d emonstrate effects in e fi eld. However, the approach is 
subjecr to a high degree of variabili ty d ue to the un certainty in r.he physical, biological and chemical fac tors 
fou nd in fie ld datasets. Biological, chemical and physical (ac tor such as seasonal and spa ciaJ ariations in 
temperaru re, habitat quality aod/or food web dynamics can affect field pop ula tions o f aquatic o rganisms. 

In order to demonstrate a linkage between the observed correlations wi h conductiv-ity the stressor
response must be supported by multip le tines o f evidence where there are clear causa] relationships . Fo r 
ex ample, effects data rhar were derived under arefully controlled exposure conditions in order to identi fy 
the contributions from confounding iofl ue::1ces of multipie stressors. In th is case, the observed 
correlations berween bi logica l indices and conducti \'ity should be ground-tm thed agains t measured effecr 
levels fro m control1ed exposures such as standardized laborarory toxicity tests. 
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Variabili!J 
Comparisons w laboratory-derived benchmarks provide a means for evaluacing field observations that 
ofren exhibir considerable variability illherenr in nan1ral settings. This is particularly important when trying 
to establish causal relacionships from correlations. The correlacions between me observed biological 
metocs and conductivity are nor strong and warrant further analysis. For example, F igure 1 O.e., figure A-
1 from EPA 2010) shows that ecological communicy composition exhibit a high degree of variability and 
does nor exhibit a strong correlation with conductivity. Furmennore, me confidence intervals di p layed 
on hgure 1 do nor appear to be consistent wim the dar.a (e.g., roo narrow) and the rexr does not explain 
how these \l..·ere decived. 

A comparison between Total Ta.xa and Conductivity using dara pro,•ided in the supplemental material: 
'METRICS_ENV.XML ' does nor show a trend that would suggest that conductivity is impairing the 
number of species found in these srreruns (Figure 2). A further comparison of the tow number of 
Ephemeroptera species does not show any clear response wi th respect to conducovity (Figure 3) . For 
example, rhe numher o f EpbemmJptera specie range from 0 ro 13 across the entire range of conductivity, 

which varies over rwo orders of magnirude from 20 to 1700 ~/em v.ith no dJscemablc trends in this 
subset o f the data.. A stre sor-response with respecr to conductivi ry is not evident in rhc dataset, which is 
explained by the fact that the measured conductivities are far below measured effect levels (see Table 1, 
Figure 4 below). 

The variabilicy observed in these datasets unde rscores rhe importance of using multiple and strong lines of 
evidence to discern effects &om natural variability. The confounding influence due ro habir.ac quality, food 
web dynamic , seasonal patterns and a number of other factors em be substantial and is difficult to 

account for in the observed relationships between the ecological metrics and conductiviry. 

The analyses in Appendices A and B artempt to addres these issues and uses a series of decision rabies to 
organize the analysis. However, many of the ranking and scoring criteria are subjec tive and open to 
interpretacion from the researcher. For example, the correlation between cau e and effect is weak as 
discussed in these comments but is scored highly in T able A-6 and A-8 (EPA 2010). Laborarory-de.rived 
ef, ect levels do support the idea that elevated salt concentratio ns can be toxic and are correlated \\~th 

conductivity. However, roxie effects are only seen at high levels (typ icall >1,000 1-LS/ cm, Table 1, Figure 
4), which are generally weU above the conductivities measured in the EPA 2010 srudy that are being 
assigned as the stressor variable. 

Table A-1 1 (EPA 2010) summarizes the weight of evidence analysis and is similarly subjective. The 
variability in the dar.aser likely contributes to the lack of clear stressor-responses between the observed 
abundance and conductivity and, therefo re, does not suggest a strong causal relationship, but receives high 
cores. T he use o f roxicity test conducted ~1.th whole min effluents can be used as supporting evidence 

bu t i similarly inconclusive. Ivline waters are very complex and contain a number o f tressors including 
elevated major ions, trace metal , variable pH and redox condition · ther fore conductivity may not be a 

od benchmark upon which to evaluate the potencial for toxicity in these waters. Despite these cone rns 
conducriviry recei red high scores 10 suppon of the proposed water quality randard. Laborato ry tesrs 
should be given stronger negativ e scores, which would dramaucally low r the overall score and 
substantially weaken the Linkage analysis in E P A 2010. 

Confounding e fecrs w re analyzed in Appendix B. Due to the inter-related nat re of the field-base 
assessment it is not always possible to control for potencial confounding effects but they m ust be 
acknowledged. Factors such as Habimr Quality were found to b correlated with conductivity and 
biological response but were discounted becau e they were judged to have little effect on the derivation of 
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rhe HCOS (i.e . Table B-7, "Approach 6. Removal of Confounder"). T he results of the analysis for potential 
confoundecs appear to be some :vhat subjective and ambiguous, and should therefore be more carefully 
explained. Temporal and seasonal variation was nor assessed. Replicates between seasons should be 
discussed. 

dd.Jtional data visualization should be performed ro demonstrate the role of the possible confounding 
influences that are addressed in Appendix A and B. The analysis should be based on common biological 
metrics throughout to ensure con istency bet\l.•een the proposed stressors (e.g. , conductivity) that are b eing 
evaluated. 

Laboratory ddta 
A brief l.iterature review was conducted to identify toxicity tests for aq uatic inverteb rates that have been 
performed under controUed conditions . A few reporr acute toxicity tests for commonly used organisms 
(e.g., Dapbnia magna, Ceriodaphnia d11bia, Mount et al 1997; Soucek and Kennedy 2005; Weber-ScanneD and 
Duffy 2007; Davies and HaU 2007) while o thers repon on specie common to Australia (Kefford er a1 
2004; Hassell et al 2006; Zalizniak et a1 2006), Europe (Goncalves et al 2007) and South Africa (Slaughter 
et al 2008). These da u are compiled in T able 1. 

A comparison betv.reen laborarory-derived rox.icity data and the field-derived extirpation concentrations 
(XC95, e.g., point at which toxic effccrs begin to occur) are given in Figure 4. Most acute effec 

concentracions occur hetween 3,000 and 20,000 ).IS/ em, whjch is comparable ro 2,000-10,000 mg/L as a 
rota! dissolved salt concentration. Tbese levels are at least an order of magnimde above the conductivities 

measured in EPA 2010. Chronic effecr levels range typicaUy from 1,000 to 10,000 ).15/ em, also, weU above 
the field-derived XC95 for the lower end of the distribution. 

f un:hermore, typical acute to chronic ratios are <2 (range 11 - 1.1) indicative of the very narrow margin 
b etween acute and chronic effects (Figure 5) . This is likely due ro the abili ty of most orga.rusms to regulate 
their internal salt levels. These two Jines of evidence suggest tha t the conductivity levels in the streams 
that were survered are likely not sufficiently high to unambiguously explain th e observed effeets reported 
in EPA 2010. 

Few of the organisms identified in the EPA 2010 srudy have been tested un der laboratory conditions . It i 
assumed that the range o f species sensitiv-i ty for the-e organisms is similar to those that have been studied 
under aboratory conditions. H owever, this remains a data gap and sensitive organisms should be tested 
under controlled conditio ns for comparison ro the p ropo ed benchmark. 

The role o f ion bioav-ailability as, also , nor been addressed in the p roposed standard (EPA 2010). 
Increasing hardness appears ro have an effect on the ob erved toxicity f chloride (Soucek 2007), which 
may be related to the relative abundance o f Calcium and Magnesium in the rest waters (van Dam et al 
2007; D avies and Hall 2007; McCollough 2006) and ?vloum et al (1 997) shows that cemin ion pairs may 
mteract '"ith ach other to affect the observed toxicity. T he e studies suggest that toxicit. due to elevated 
salt levels is more complex than can be explained solely with conductivity. 

Furthermore, the use of EPA. s tandard recipe waters in laboratory toxicity testing has been in u e 
ex tensively (U.S. EPA 1993). These stan<hrd recipe waters span a range from very soft to very hard waters 

(Figure 6, Table 2) and have mea5ured conductivities t a t range from 93 to 972 )J.$/cm. 1easured 

conductivities in standard, EPA-recipe reconstituted waters routinely are above 30 p.S/ cm and e.xhibit 
acceptable control m ortality (e.g., > ==90%, Table 2) for several sensitive rests organisms including fish , 
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algae and aquatic invertebrates (fable 2). It is, therefore, not hkely that conductivities as low as 300 

~/em c.an cause roxie effects a suggested but EPA (2010). 

The use of mode.ung to constrain and funher characterize rhe potencial for major ioru to cause tox.iciry 
should be continued or considered as an alternative to the use of conducrivity. There are no mechanistic 
models to address th.is issue c.hough there are a few empiric.ally-derived st.aristical models derived with 
multiple linear regressions (JYiount eta] 1997; Pillard et al 2002) for some aquacic organisms. 

0Jber roHtes of e.xpostm 
The srudy did nor address potencial impacts from other imporr.a.ot routes of exposure and related srressors. 
For example, sediment or porewarer suessors were nO£ evaluated bur remain an impo rtant rome of 
exposure for many benthic invertebra tes. Trace metals concencrarions were measured sporadically in the 
srudy bur primarily in water, rhough companion srudies provide some informacion on uace m etals in th.is 
region (Pond er al 2008; Bryant et al 2002). However, these data are of limited usefulness since sediment 
organic carbon and acid-volatile ul fide were no t measured. So it is nor possible to provjde mechanistic 
evaluation of the contribucio n of sedimenr-assonated metals to the o bserved correbcions and so remains 
an important and under-evaluated potencial contriburor. 

ConductitriiJ• stlnNJ 

Major ions can be introduced ro natural \Vaters through a variety of sources including other permitted 
disci arges, evapo-concentration and natural e rosion of minerals at a watershed scale. A sunrey of namral 
waters and pcnWtted di charges was perfonned for several locations within ecoregion s 69 and 70 as well 
as elsewhere across the U.S. (Figure 7). Many narural waters in the \'(/estern Mo untain states and the 
Appalachian Mounca.in states have conductivities that are in excess of the p roposed standard of 300 
!-iS/em (Figure 8, T able 3). 1 so, a survey of d,; t,'1 collected at USGS Starion within EcoRegions 69 and 
70 show tha t approxim:nely 80% of mea'\urements a.re greater than the p roposed SUUldard. There is a 
substantial portion o f the regional waters an:.: 1:1 excess of the proposed standard (Figure 9, T able 4) and 
should be factored inca the analysis since the proposed standard is intended for application throughout 
these two regions. Many of these sLarions are downsue2.ffi of municipalities and would be affected by their 
local urban environments. 

funicipal wastewater disch~rges can be another signi6cam source of elevated conductivicy in receiving 
waters. A survey of several W'X'TP facilities throughout the Western Mouncain stares and Appalachian 
M ountain States shows that all 30 of me facilities surveyed have effluent \vi th conductivitie greater than 
the proposed standard (Figure 10, Table 5). The proposed standard was derived primacily in remote 
areas o f those downstream of mining sites (EPA 2010). However, the role and potential effcc rs ofWWTP 
tn the field-based approach has not been explored such rhat the propo ed standard mav be too narrowly 
defined and not representative o f ecoregions 69 and 70. 

Conclusion 
The technical basi for the p roposed standard is weak and re uire more rigorous compan o ns of the 
o bserved corrda tions wi th laboratory-derived benchmarks ro better addre the apparem variability in the 
datasets. Field data is highly variable, preswnably due to a combination of environmental facrors (e.g., 
temperature, habiw, etc), and where possible an analysis of variability berween replicate should 
performed. i\ recent EPA Sci nee Advisory Board, addressing similar i sues in the Stressor-Response 
analysis of nur.rient cri teria (EPA-SAB-1 0-006), advocated the use of conceptual models to organize clara 
and provide additional tran parency in the decision process. In this ca e it would discu ss the basis that 
EPA 2010 used for the selection of conductivity are t11e stressor of concern. T he proposed benchmar · 
should be expanded to include waters that are narurally high in conduccivity a.s wcll as waters that are 
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dou nstr~m of municipal WWfP, which often have effluentS wirh conductivities grearer r:han the 
proposed Benchmark. The proposed Benchmark does not appear to be sufficiendy robust for regu.Jatory 
use. 
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Figure 4. Compan on oflaboralOry-derived effecli concentrations (Acute and Chronic) for well-defined salt 
mixtures (see Table I). Field-deri ved XC95 (EPA 20!0) are aLso given for comparison The honzontal lines 

correspo nd 10 rhe proposed scandard (3 00 ~tS icm) and TDS standard for Pennsylvania . Effects data are grouped by 
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Comparing conductivities measured in field and laboratory waters 
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F tgurc 9. Summary of C onduclil'iry measuremenlS collected from 13 USGS stations '" EcoReg10ns 69 and i'O. See 
Table 3. 
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Table l Surnm.ary oflaboratory-dcrivcd toxidty data J 
Rathnated I 

Ac:urc or lonle nffcCI Conductivi'Y 
Bnuv Species Hndpolnt Chronic Compoahlon I.ev.,l PV1llnCitJ" Uo.lt• R.crcralcc. Not eo A CR. (uS/tm) 

I Chlronomut \Cntana Growth A one C.S04 2069 TOS mll.!L Wcbcr.Sa.nncll and Duffy 2007 Table I 3551 

2 Ch.ironomus lcnauu survival Acu~<: C.S04 1750 TDS mi!!L Webc.-.&anncll and Du(fy 2007 Tablet 2975 

J Chitonomu1 tcntans aurviv-.>.l /\cure C.S04 22AO TDS m~/L Wcbcr-Sanncll and D..rfy 2()(J7 Table I 3808 

4 Chironomus t·mtans IUIVJVaJ Acute CaS04 2035 TDS mg/l. Webcr-SanncU and Duffy 2()(J7 i~bl•l 3460 

5 Cl\ironomuo tc:nt:t.nl IC20 C~nk C.S04 1598 TDS m~/L \Vcba-SanncU o.nd D uffy 2007 Table I Z717 

6 H"ugcnia bWneota survival Cluonic Sc:v=! 2Z70 TDS mr./L Weber .Scannell and D uffy 2007 Table I 3859 

7 Haagcna bitlneato surviV11 Chronic s"'...,..J 12.30 TDS mst!L Webcr-Scanncll and D uffy 2007 Tobit 1 20'>1 

8 Cmodaphnla d ubia survival Ac:ule NoO 8lS TOS oWL W eber-Scanncll and D uffy 2007 Tobie I 1420 

9 Ccriod~hnla dub•• survival Acute N•CJ ns TDS mgfL Wcba-SCIU\ncll and Dully 2007 Tobie I 1250 

10 Oaphnl1 magn.o •urvh·al Acute NoO 5015 TDS mRIL Wcbcr.Scanncll o.nd Duffv 2007 Table I 6526 

II Daphnia maRfU! 'urvlvsl Acute NaCJ 5000 TDS mR/L Weba-Sc::>.nnell ond Duffv 2007 Table 1 8500 

12 Daphnia mllllflll survivll AC'ul t NaO 4000 TOS m~t/L Wcbc-t.SQl!llldl '""d Duffy 2007 T obie I 6600 

13 Daphnia miiRtla '""•iva.l A CUI~ NaHCOJ 1-400 TDS maiL W tbcr-Sco Mdl lltld D uffy 2007 T•ble I 2360 

14 Da]>_hnio magnt S\IIV lVal Acute NoHC03 I ISO TDS md_L Wtber-Sc:anndl a.nd D~>ffy 2007 Tobie I 1955 

15 D aphnia magna 'urvlvaJ ACLIUO N~HCO~ 1780 TDS mg/L Wcbcr.SC.Mtll IU\d Duffy 2007 T•ble 1 302(i 

16 Oaphnio nuRfU! 1m"'waJ Aeutt Nll-ICOJ 220() TDS m11:/L Wtber.So.nncll tll"ld Duffy 20ff1 Tablet 3740 

17 Daphnia maRna ~urviv;,U Acute N..HCOJ 1250 TDS mr./L \Vcbc-Scanncll IU\d Duffy 2()(J7 T•ble 1 2125 

18 Daphnia mll!f>.l JUC'VIV:.J Acun: NaHCOl 1160 TDS m_&/L Webcr.Seanndl ond Duffy 20D7 Table I 1972 

19 Dophnlom~ &llrvivtl Acu1c No2S04 1194 TOS m_g/L Davlca and Hall 2007 Table 2 2030 

20 D~hnl.> mogna SIJrvivaJ i\c:utc N><.ZS~ 3203 TDS m.<!IL Davie• o.od Hall 2007 Table 2 5445 

21 Daphnlam"K"• ~llrvival 1\eu..: NaCJ .>136 TOS mg/L D avletltnd Hall 2007 T obie 2 5331 

22 Oophnla rttilgOO s:urvj,.•tl Acute KCI !I'M TDS nlA/L D avies and Hiill 200? Table 2 1690 

23 Hya.lclb utcea ~wv;va.J Acute Na2S04 2101 TDS mR/L D avlu and Hall 2007 Table 2 J57Z 

2A Daphnia mawu •urviva.l Acu« NaCJ 5.9 TDS J:!l Gonca.l""' et aJ 2007 Table 1 1..2 10030 

~ Daphnia moRfUI reproduction Chtonlc N.Cl 5 TDS ~/L Gon~ et al 2007 Tobie l 8500 

u Daphnio lon~~:bpiru survival A cult NaCJ 2.9 TDS ~tiL Gono.lva< et ol 2007 Table I 1.3 4930 

27 Daphnia lortgi_splna "'production Chronic NaCI 2.2 "IDS g/L GooCilvc 1:1 ol "11X>7 T1blc I 3740 

28 D ophnia mogna NOEC Ouonic NoO 4.55 TDS RIL Gono.lves et al 2007 Table 3 773S 

29 Daphnia lon)(ispin• NOE.C Chronic N.o 1.55 TDS RI L Gon~;alvcs ct ol 2007 Table l 263S 

30 D•ph..Ua lonJI:I•P'"' \urvival Aeu!< NaCJ 2.9 "IDS ~/L G oncal >es et al 2007 T able 4 4930 

31 Daphnia m•gna, .O,Uf'IIV:ll Aeufc N oCI 8.3 TDS ~n- Gono.lva c l al 2007 Table 4 14110 

32 Dophni• m>.gn.t 'urvivsaJ 1\cuae NaCI 11.3 TDS r,/ L Goccalvet et a.l 'i1Xl7 Table 4 1921 0 
-
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Table l. Summary of labotatory-dcdvcd tolddty data 

' E:odnuued 
Acute or Ionic Effect Conductivity 

Entsy Species Endpoint Chronic Composition Lt. 'C.! Pru-ameter Uruu Rc:.ferc:nce Not co ACR _(uS/em) 

33 Daphnla rn•gn• <urvivtl Acu l~ NaCI 0.49 TDS y,/L Gonclllva~ et al 2007 Table4 &33 

34 Dophnla m llp;= !urvival 1\CUI:t N aO 7.3 TDS g/ L GonClllvt$ et o.l 2007 Table4 124 10 

35 o~phni~ magm su.rvivo.l /\cute N aCI 5.9 TDS g/L Goncalve.. .-t al 2007 Table 4 \ 0030 

36 Dop~nin c•rina12. survival Acutr Scowatc:r 7.7 TDS g/ 1.. Gonco.lves ct al 2007 _Tab!~ 4 13090 

37 Daphnia ca.rin~ta survivW Acute ScaW2tcr 5.3 TDS J:/[. G oncalves et al 2007 Table 4 9010 

38 Daphnio carinata .sundvi.l Acute NaCI 0 .9 TOS g/ L Goncalves et al 2007 T able 4 1530 

39 Daphnio urin~t• •umval Acute NaCI 2.2 TDS g/L. Goncalves ct al 2007 T ll.blc 4 3740 

40 Daphnia c:uiMta survival Acute N•CI 1.7 TDS KIL Gont:J.Jvr:s et al2007 Table 4 2890 

41 D•phnia tl1omwni 5ll rv:tval Acute NaO 825 TDS g/L Gonalve! et a1 2007 Tobie 4 14025 

42 C. corunta sutvival Acute NoO 2.6 TDS sd L Goncslvcs ct al 2007 Table 4 4420 

43 DRphrua longispinll ~roduction Chronic NaO 2.2. TDS g/L GoncaJ\"CI Cl aJ 20(]7 Table 4 1.) 3740 

44 Daphni.m~ rrproduction Chronic NoCI 8.57 TDS g/ L G<lnc:.Jva e1 al 2007 Table 4 1.3 14569 

45 D~phni~ m"R"" rc:p rod ucrio n Chtoruc NaO 5 ros ~/L Goncalves ct al 2007 Table 4 1.2 8500 

4{> Cloeon sp survival /\cute Seownrcr 21 Condoctivltr_ mS/cm H.:mell e't aJ 2006 To.hle I 21000 

47 Centroptilum 'P sucviv.J Acute Seawater 10 Conductivitv mS/ on Hauell ct aJ 2006 Tobie 1 10000 

48 Clocon sp survlv>.l Onon.ic Seaa."'llte' 2.1 Conducti.;ty mS/ cm H...<sdJ Cl aJ 2006 Table I 10.0 2100 

~9 C=tmrolum Sp ~u.rvival Chronic SC~wKt.cr 0.1!9 Conducrlvitv mS/em Hassell et aJ 2006 Tobie 1 112 890 

50 Microncct.o piccanin:1 survivStf Acute S.:awnttr 4.} Cond uctiviry mS/ cm Kefford ct al 2004 Table 1 4300 

51 Humupia stenochoriu S\lcvivaJ Acute: Se:twotr:r \1 Conductivity mShm IC.cfforrl ct n12004 T ilble I 11000 

52 E.uthralus dog>~ns sun.ivaJ Acute S<:t.watcr \4 Conductivity mS/ cm Kdford et al 2004 T able I 14000 

53 Coridiru. n.ilotica sun•ivc..l Acute Sa.W2tcr 34 Cond uctivn1, rnS( r:m Kefford et a1 2004 Table I 34000 

54 Daphnia co.rinat• $UtvivaJ Acute Scawatc:t II ConductivitY mS/ em Kefford ct a! 2004 Tablc2 11000 

55 Mlcronecta piccanina survival Acute St.3W 'at:cr 13 Conductivity mS/cm Kefford ct aJ 2004 T~blc2 1.3()00 

56 PhYla acut:a su.tvival Acute Se:owater IS Conductivity mS/cm Kcffonl ct a.l2004 TAble~ lSOOO 

57 C:LridiM nilotica •nrviv:a.l Acut:e Sawater 35 Conductivity mS/cm Kcfford et a! 2004 T •hlc 2 35000 

58 Euthralus eleg~nl •wvival Acute Seawat<"r 17 Conductiviry m5/c.m Kcfford C1 ru 2004 T•blc 2 17000 

59 Dlphnla carinata survival Acute NaCI 4.5 Conductlvlty mS/an Kdford ct aJ 2004 Tobie~ 4500 

60 Micronccta pice>nillll survival Acute NaCI 11 Conductivity mS/ cm Kcfford ct al 2004 Toble 2 11000 

6\ Phvsa acuta sun•j\..J Acute. N•CJ 8.1 Conductivity rn5/cm Kcfford ct aJ 2004 T•blc 2 8700 

62 C:uidillll nilutica surviv..J Acute NaO 16 Conducnvity mS/ cm KefTorcl ct aJ 2004 T•blc2 16000 

6} Eut.hralus clcg;~os 5urvival Acute NoO 13 Co nd uctivi ty mS/cm Kcfford et aJ 2004 Table 2 13000 

64 Caridi n~ nilorica suJVival Acutt No2S04 \1 Conductivity mS/cm Kdfo rd ct a12004 Table 2 1.4 11000 

65 Euthralus el® nt survival Chronic St:a\l':ltcr 12 Coocluctivity mS/ crn Kdfo rd ct ol 2004 T tblc 2 1.7 12000 
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Table 1. Sum.rruuy of labornrory-dcrive<ltox.idty data I 

B•l.ima ted 
~teor Ionic: E(Ject Cond u ctivl ry 

Enuy Spcclct Endrolnt Chronic Compodlion I ..eve I P=unetc-r Unlto Refeu:na: Note• A CR. (uS/cmj 

66 Eut~nlu.< d~!:""" :IUf"VIVaJ Chrollic NaCI 7.7 Conductivity mS/cro I( elf oro cl oJ 2004 Table 2 7700 

67 Nou.lina fu!Vll surviv1.l Aculc Sell water 1S.46 TDS mS/cm Zalimiak ct ol 2006 Table I I fl460 

68 Mk ronecra robu~t:;~ sutvival Acute SeoW'IIter 13.4 TDS mS/cm Zalimlak et al 2006 Tobie I 13400 

69 CentroptiJL.\ffi sp survi\'aJ Acuu: Sc:ow~ter 5.58 TDS rnS/cm Zollxniak ct aJ 2006 Table l 55SO 

70 H yalclla :u:teca surviva.l Acute Na2S04 747.52 TDS mg/ L Soucek and Kc:nncdy 2005 Tahk 2. RM.HRW tnt 
71 Hyaldla ll.Zleca survival Acute Na2S04 4168.3 TDS ml(/l.. Soucek and K cnn cdy 2005 Tahle 2. RMHR.W 7086 

72 Cerlod:aphnia dubil sun:ivnJ Acute Na2S04 2993 TDS m~t/L Soucek and K CTioM'!" 2005 Table 2. RMHRW 5088 

73 Ceriodaphnia dubio •uNivru Acute Na2S04 3687.96 TDS mg/L Soucc:k ond Kc:nnccb' 2005 Table 2. RMHKW 6no 
Tobie 2. 

74 H~cll• RT.ICCR >wvivol LCIO N•2SOI 382.52 TDS mg/ L Soucek and Kennody 2005 RMH RW 2.0 650 
T able 2. 

75 1-lyalella aw:c" SIJI"\IivaJ LClO N•2S04 3190.1 TDS m~/L Soucek md Kennedy 2005 RMH RW 1.3 5423 
Table 2. 

76 Ccnodaphni• dubi" 6urviv2l LClO No2S04 2S6S.I4 TDS rng/ l . Soucek o.nd Kennedy 2005 RMHRW 12 4366 
Table 2. 

77 Crriod•phnlo dubio. survival LC IO No.2.~04 3235.36 TDS m~:/L Soucek and Kennedy ZOOS RMHRW 1.1 5500 

78 Hyllldla o.zteca surviv:tl A cute No2S04 2993 TDS rng/L Soucdc and Kennedy 2005 Table 3. RMHRW 'iOBS 

79 Hyalc:lla I.Z1ea su.rvival Acute No2SO~ 4380 TDS mg/L Soucek and Kennedy 2005 T able 3. R!IOlRW 7446 

80 H1-aldlo uoeca survival AcuLc Nal$04 4301.16 TDS m~:/1.. Soucek and KennMy 2005 Tobie 3. RMHRW 7312 

81 HvaJd U. :u:teeo survf'.'iit_l Acute Na2S04 4634 04 TDS mg/L Soucrk ..,d Kennedy 2005 Ttblc 3. RMHRW 7878 

82 Hyalello anc:01 ~urvival Acuoe No2S04 51J3.36 TDS mP,/L Soucek ;u'ld KIOJ\tlcdy 2005 T obie 3. R.MHR.W 8727 

83 Hyaldl:l .u.tcca survival Acute N.ZS04 4800.48 T DS mg/l. Soucek and Kcnnr:'Cir 2005 Table 3. RMHRW 8161 

T ab!e3. 
84 Hyalella a~teca surviv:ll LClO Na2S~ 2568.14 TDS rn~L Soucrk ond Kennedy 2005 RMHRW 1.?. 4366 

Table 3. 
85 HyalcUa l%tcca ~UI"\--iVRI LCIO Na2S04 3172.58 TDS lllii:/L Soucek ond Kennedy 2005 R.MHRW lA 5393 

Table 3. 
86 Hyaldla u tcca survival LCIO Na2S04 3•187.94 TDS mRIL Soucek ond Kennedy 2005 RMHR.W 1.2 5929 

T•blc l 
87 Hyalclla l%\ca '.:i Ur"VIYO'\J LCIO N-.2504 4006.24 TDS m~t/L Soucek ond Kcnnody 2005 RMHRW 1.2 6811 

Table 3. 
88 H~clla uteco. ~ utvit· :U LCIO Na.2SOol 4{}77.78 TDS mg/ L Soua:k o.nd KC1\IIedy 2005 R..\IHR\'\1 1.3 6932 

Table 3. 
89 Hy.Jdla ll%tce> survival l.CIO N.ZS04 3718.62 TDS m<•/ L Soucek and Kennedy 200!> RMHRW 1.3 6322 

90 D•phnio mR~ s:u.rvivaJ Acute NaCI 4770 ' IDS m~L Mount ct aJ 1997 Tab!e3 11109 

91 D•phnia mal[IU survival Acute N.2S04 4580 TDS rng/ L Moum tl al 1997 Table 3 7786 

92 Daphnia magn" survival Anne NoHC03 1640 TDS mr./ L Mount ct .J 1997 T.blc 3 2788 

93 D~phnia mai(Oa survival Acute KCI 6(>() TDS mg/ L Mount e1 al 1997 Tobie 3 I 122 

~ - Daphnia m•K"'• $Uf'·iva.l 
-

Acute K2S01 720 TDS mi(/L MoWlt ct oJ 1997 Tahle 3 1224 -- - -
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Table l. Summary oflaboratorv-dcrivcd tox.idty data 
S:t<tlm.~~tc:d 

Acute or Ionic Effect ConducLivity 
Enl!)' Spec!« Endpoint Cluonlc Compo•ltioo Level Parameter Unite Referen c.- No~ ACR (uS/crnJ I 

95 D«phnio mogna surviul Acute IUKO} 650 ms m~/J.. Mount ct aJ 1997 Table 3 1105 

96 Dophru• magna survival Acute C•CI2 mo TDS m.~:/L Mount ct a! 1997 Tobie 3 4709 I 

')7 Dophnoa magnn survival Acute C:..$04 1970 m s m~~:/L Mount ct .J 1997 Table 3 3349 

98 Daphnio m•RI'• !urvlval Acute M~l2 lJJO TDS m!!/L Mo1.1ni ct al 1997 T o h ie 3 2261 

99 D aphnia ,,.~ survival t\cun: MgS04 18.20 Tl)S mg/L Mount et al 1997 Tahlc.) 3094 

100 lliphnia m"'tflA SOJYlval Acute Na0/N.a.2.S04 5700 TDS mJ~:/L Mount ct aJ 1 997 T•bk3 9690 

101 Daphni~ m1g11a survival ACI1tc NnO(NaHC03 2950 ms msdL Mount ct Rl 1997 Table 3 501 5 

102 Daphnia maj(rul survival /\cute Na2S04/N aHC03 3180 T D S mg(L Mount ct a.l 1997 T•bk 3 5406 

103 Daphnio <rulRn• !Ll!Viv1J /\cute KO(K2S04 740 T OS mg/L Mount ct aJ 1997 Tobie 3 1258 

104 Daphrua magm survival Acuu: KO(KHC03 HO ms m~t/l Mount et o.l 1997 Tobie 3 1258 
I 

105 Dophnla maJ:Il.' SW"\•iva.l Acute K2S04(Kl-IC03 6JO TOS m.r./L Mount <"I al 1997 Table 3 ! 0"1 ! I 

106 O.phnia m•lt'U survivo.l Acute C..CI2/CnS04 2950 TDS rn~t/L Mount cul 1997 Tobk3 50!5 

107 Oaphnin mogna survivol Acute Mg02/ME;S04 ISIO TDS m!!_/L Mount ct al 1997 Tal>lc 3 2S67 

lOS Oaphnb ma11;na Sl.l!Vival Acute NaCI/KQ 3930 TDS mg./L Mount et al 1997 Table 3 6681 

109 D-rhni• magna survivnl Acute NaCJ/CaC12 5250 ms mg/L Moum eta! 1997 Table3 8925 
I 

110 Daphni• magna ~urvh·al Acutto N•O/MgCl2 30"10 ·rns m~L Mount e1 ol 19?7 Tsbk3 5219 

Ill Daphnia m'll;IU survivll.l Acute KO/GOZ 2450 TDS mi((L Mount c• ul I 997 Table) 4165 

112 D•phnia m"'l:llll 1urvival Acute I<CI/MgCl2 2020 TDS mg/{. Mount ct a! 1997 Table 3 3434 

!13 Daphni:1 m:lgl\1 ourvtval Acute CaC12/Mg02 4390 ms rn~/L Mount ct al \ 997 T•ble 3 7463 

l\4 Daphni.• ma~ru. ~ut\-lvaJ Acute Na2S04/K2S04 4610 TDS rng/L Mount ct nJ 1997 Tobie 3 7837 

I \5 Daphnia rnaRJla •urviv·.J Acutt N ll2504/Mt)04 7980 
I 

TDS _1!111/L Moumctlll !997 Table 3 13566 I 

I \6 Daphnia m•RI'• survival A cut:c K2S0-4(CaS04 !200 TDS mg!L Mount ct o.l \ 997 Table) 2040 

\17 Dnphrua I1UIWU surviY.>J Acute K2S04/Mg504 2210 ms mg[l Mount ct aJ 1997 Table 3 3757 

118 Daphnia en= SU"'"'"ftl Acu1c CaS04/MP.S04 6470 TDS rnltfL Mount ct Ill 1997 T able 3 10999 

119 D•phni• m•K"• survival ACI>te Nal-1C03/KHC03 1040 IDS m~~:/L Mount et Ill 1997 Table 3 1768 

120 Ccriodaphnia dub~ S\U"V)V.J Acute NaCI 196Q ros mg/L Mount et ol 1997 Tobie 2 3332 

121 Cc.riod•phnia dubia <urviv.t Acute Na2S04 3080 ros mdL Mount ct oJ 1997 Tlble2 5236 I 

122 Ccriodaphnia dubia ~urvival Acurt N•HCOJ 1020 TDS mg/L Mount ct oJ 1997 Table 2 1734 

123 Ccriodaphnio dubiR survi,.oJ Acutt: KO 630 ms mg/ L Mount ct oJ 1997 Table 2 107\ 

124 Ccriodaphnla d ubia swvi"al Arute K2SO~ 680 ros mg/L Mounr ct a1 1997 T•ble 2 1156 

125 Ceriodaphnia d ubio swvivo.! Acute KHCO:> 630 TDS msdL Mount cl oJ 1997 Table 2 1071 

\26 Ceriodaphnia dubia swvival Acute CaCI2 1830 TDS mgjL Mouot et aJ \997 Toble2 31\\ I 

127 Ccrlodaphnia dubia survi\"111 Acute C.S04 1910 TDS mfl.fL Mounr <1 <II 1997 Tablc2 3247 
- - -
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T able 1. Sum.rnazy of laboratory-derived toxicity data 
Earinuucd 

Acute or Ionic EfTeCI Conducllvlty 
Eru.rv Spec!« EndpOint Ch.onlc Compo•h:lon ~ Parameter Unho Rcf~ec No!C:a ACR (uS/em) 

128 Ccnod~phnia dubio S lJrviv~d /lane Mg02 880 T DS m11./L Mount et •.11997 Table 2 14% 

12.9 Ccriodaphnia dubi.a swvival Acute M~S04 1770 TDS mg/L Mount cr a.l 1997 Tahlc2 3009 

130 Ccnodophni2 dubia su.rvival Aetttc Na0/Na2S01 2()70 TDS mK/L Mount ct al 1997 Table 2 3519 

131 Ceriod" phnia d ubia su.rviv•l t\cu.te NaCI/NaHC03 1890 TDS m~/L Moonr ct a.l 1997 Toble 2 3213 

132 Ccriodaphnla dubio survival Acute N•CI/KCl 1560 TDS mg/L Moun! cr ~1 I 997 T •ble 2 2652 

133 Ccriodophnio dubio ~urvivaJ Aruto Na0/ K2S04 1660 TDS m~;:(L Mount ct o..l 1997 T•l>lc 2 282.2 

134 Ccriod.:o.phnia dubu su_rviva1 Arute NaCJ/KHC03 1360 TOS mp;/L Mount e1 • • 191)7 Table 2 Z-3 12 

135 Ccriodaphnia dubio •urv;v.l Arurc Na0/Ca02 3030 TDS 0111/L Mount e1 aJ 1997 Table 2 SIS! 

136 Ccriod.aphnia dubia !Lm'jva] J\o;ute N•O/C.S04 2430 TDS m~t/L Mount ct al 1997 T•b1e 2 41)1 

137 Ccriodophnia dubla su".n."9) A cur~ No0/MJ:!(:'J2 2380 TDS mg/L Moutll ct al !997 Table 2 4()~ 

138 Ccriodaphnia dubia survival 1\cuiC NaO/Ms:$04 32.50 TDS mg/L Molllltct al l?97 Table 2 5525 

13~ Ccriodaohnla dubla aurvrval AcUic N:l2.S04/N:tHC03 2630 TDS mg/[. Moun1 ct al 1997 Table 2 4471 

110 Ccrio.htphni• dub~, <urvival Acute. NIL2504/KO 173() TDS m11./L Mount cr al 1997 Tobie 2 2941 

141 c~nodaphnla dubi• SW"i..,J A corte NIL2504/K2S04 1590 ms mg/ L Mounl e1 aJ 1997 Table 2 2703 

142 Ccriodaphnia dubio "itH'\""''1\.1 AcuiC No2S04/KHC03 1300 TDS mJU'L Mount cr al 1997 Table 2 2210 

143 Ccriodaphnia dubia survival Acute Na2S04/CaCI2 3940 TDS mg/L Mounl r:r al 1997 TQblc 2 6698 

144 Ccriodaphnia dubia ~urvnral Aeuu:: Na.2S04/C.S04 4940 TDS rnp;/L Moun1 et al 1997 Table 2 8398 

145 Cerlodaphnla dubia survwal flcutc No2S04/Mil,CI2 2520 TDS mp;/L Mount ct ..t 1997 Tobie 2 4284 

I~ Ccriodap,hnia dubio .survWR.I Acme No.2SOl/M~04 3\90 TDS mr./L Mount ct oJ I 997 Table 2 ~23 

147 Ccriodaphnia dubia SU<Yiv.U Acute NaHC03/KO 1140 TDS m~/1.. Mount "' oJ 1997 Table 2 1938 

148 Ccriodaphni2 dubia survival Acute No.HC03/K2S04 1000 TDS mRIL Mount rr al 1997 Tobie 2. 1700 

149 Ccriodaphni• dubia survlv~ Acute NaHC03/ K.HC03 800 TDS miV'L Moun1 el al1997 Tabl.c 2 1360 

150 Ccriodaphnio dubia survival Aculc N.LHU l3/C..Cl2 2~ TDS m11./L Mount et al 1997 T llble 2 4488 

151 Ccriodaphnia dubia IUNtV:il A cure N:~.HC03/CoS04 1040 TDS m11./L Mount ct a! 1997 Tal>le 2 1768 

152 Ccriodaphnia dubia SUIVN:tl Acute N~HC03(M~ 1510 TDS mg/L MoUDt cr 'II 1997 Table 2 2567 

153 Cc:ciodaphnia dubi• '""'TVa) t\eu!X: N:U-!C03/Mp;S04 1670 TDS mg/L MoW>t e1 aJ 1997 Table 2 2839 

154 Cr:-ciodaphni:l dubi• su.rvival A one KO/K2S04 480 TDS m~/L Mount et al I 997 Table 2 816 

155 Cerindaphnia dubia surv·iv1ll Acutx; KO/KHC03 480 TDS mR/L Mounl ct al 19'Y7 Toblc 2 816 

156 Ceriodaphnia d ubia SUMV>l Acute KO/CaCI2 1730 TDS "'1':/L Mount c:t al 1997 Table 2 2941 

IS? Ccriod>phni• dubla su.rvival Acute KO/Ca$04 1580 TDS m11./L Mount "' al 1997 Table 2 2686 

ISS Ccriodaohni2 dubia ~urvival Acu1r KCI/MI!02 1270 TDS mg/L Mount ct all997 Table 2 2159 

159 Ccriodaohnia dubia su"riv~ Acu1c. KCI/Mr,$04 1060 TDS mp;/L Moun• ct aJ 1997 Table?. 1802 

160 Ccriodaphnia dubia survival Acute K2S04/KHC03 390 TDS mg/L Moun I e1 al 1997 Table 2 663 
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Table 1. Summary of laboratory-derived tox.idty data 
&rlmau::d 

Acute or Ionic E(('ect Cond uc!.l vi ty 
E.niJV Spcde8 Endpoint Chronic CompooJdon Levd Paramcrer Un.lc. Reference Notea ACR (uS/<:m) 

161 Ccrlodaphnia dubi• survival Acute K.2S04/CaC12 1820 TDS m~/L Mounr ct ol 1997 Tobie 2 3094 

162 Ccriooophnio dubi• SUI'\1v>IJ Acute K2S04/CaS04 1130 TDS m;;/L Mount et al 1997 Table 2 1921 

16.3 Ce riodn phnia d ubi• $urvival Acute K2S04/Mr.CI2 1040 1'DS m~/L Mount et al 1997 Tob1e2 1768 

164 C.:riodut>hn i• dLJbio survlv11l Acute K2S04/MJ(504 1480 TDS m~t/L Mount et al 1997 Tobie 2 2516 

\6~ C.:riod~phnia dubio surviv.ll Acute KHC03/C.02 1810 TOS mg/L Mount e1 al1997 Table 2 3077 

166 Cerion•rhni• dubio ~u rviv:tl Acute KHC03/CaS04 1560 TDS mg/L MountC'I al 1997 Table 2 2652 

\67 Ceriodophnla dubra survival Acute KHCOJ/Ml.>Cl2 860 TDS mg/L Mount C'l al \997 T•hlc2 146.2 

168 Ceriodaphni• dubia ~urviv1J Acuu: KHC03/MJ(504 940 TDS rng/L Mount ct al 1997 Table 2 1598 

169 Ceriodaphnia dubio sw·viva.l Acute Co02/C;\SO\ 305() TOS mg/L MoW'It"' al l997 Tobie 2 5185 

170 Ceriodor>hni• dubio s,ur·1;tiva..l Acme CaCI2 /MgCI2 2.60() TDS mg/L Mo~>nt ~• aJ 1997 Table2 442() 

171 Cctiodaphnia dubi• •~iv;~ Acute CaCJ2/MRS04 3690 TDS m~/L Mount ct oJ 1997 Table2 6273 

172 Cctiodaphnia d ubia >urvivo.l Acute C.,$04/ MI(CJ2 2.370 TDS rng/L Mount et aJ 1997 T•blc 2 4029 

173 Ceriodaphnia dul>ia surviv.tl Acute GS04/M~:S04 5610 TDS !Il&IL Mouru c1: aJ 1997 Table 2 9537 

174 Ccriodaphni> dubi.. SUI'VIV1,\ Acutc MllCI2/MszS04 1490 TDS mK/L Mount et aJ 1997 Tablc2 2533 

175 C•ridim mlor.ior survio\•otl Acute NaCl 2..58 TDS giL SlaUIU>tcr ct aJ 2008 Table 2 438() 

176 Caridin.a nilot:ia ~u_rvival Acute N..ZS04 267 TDS g/L Slauv.htct ct :Ll 2008 Table2 4S33 

177 C.ridirn1 nlloLica ~h Chronic NaCI 1.30 TDS p;/L st.ul!htl:J ct aJ 2008 T•bk2 2.0 2210 

178 Caridina nllotica p;rou·th Chroruc Na2S04 1.07 'l'DS p;/L Slau~tcr e1 aJ 2008 Table 2 2.5 1819 



Table 2. EPA standard recipe waters and measured conductance. 

Water Type Hardness Conductivity Survival Organism Test Type Reference 

(mg/L) (p.S/cm) (%) 
Reconstituted EPA 
recipe ""'"Biers 96 351 >=90 C dubia 7-d Chronic PMTX/Osu· 
R.eronsrituted EPA 
recipe waters 100 344 >=90 c. dubia 7-d Chronic PMTX/OSU 
Reconstituted EPA 
recipe waters 100 357 >=90 C. dubia 7-d Chronic PMTX/OSU 
Reconstituted EPA 
recipe wa.ters 96 353 >=90 C. dubia 7-d Chronic PMTXIOSU 
Reconstituted EPA 
recipe waters 96 360 >=90 C. dubia 7-d Chronic P~ITX/OSU 

Reconstituted EPA 
recipe waters 104 348 >--90 c. dubia 7-d Chron.ic PMTX/OSU 
Reconstituted EPA 
recipe waters 100 353 >=90 c. dubia 7-d Chronic PMTX/OSU 
Reconstituted EPA 
recipe waters 100 345 >=90 c. dubia 7-d Chronic PMTX/OSU 
Reconstituted EPA 
recipe waters 104 358 >=90 C dubia 7-d Chronic PMTX/OSU 
Reconstituted EPA 
recipe waters 100 359 >=90 C. dubin 7-d Chronic PMTX/OSU 
Reconstituted EPA 14-d 
recipe waters 48 190 >=90 Aelolsoma sp Chronic PMTX/OSU 
Reconstituted EPA 14-d 
recipe waters 52 192 >=90 Aelolsoma sp Chronic PMTX/OSU 
Reconstituted EPA 
recipe waters 116 450 >=90 C. dubin 7-d Chronic PMTX/OSU 
Reconstituted EPA 
recipe waters 172 570 >=90 C. dubia 7-d Chronic PMTX/OSU 
Other reconstituted 
waters 103 342 >=90 Zebrafish ELS PMTX/OSU 
Other reconstituted 
waten 84 287 >=90 c tentans Life cycle PMTX/OSU 
Other reconstituted 
waters 120 348 >=90 Zebra fish Acute PMTX/OSU 
Other recoosticuc.ed 
waters 54 196 >=90 Aelolsoma sp Chronic PMTX/OSU 
Other recoosticuled 
waters 100 302 >=90 Zebra fish Acute PMTXIOSU 
Other recoostituled 
waters 109 348 >=90 Fathead minnow ELS PMTX/OSU 
Other reconstituted 
waters l 15 363 >=90 Rainbow trout ELS PMTX/OSU 
Other reconstitute.d 
waters lOS 363 >=90 C dubia Chronic PMTX/OSU 
Other reconstituted 
waters 118 375 >=90 Fathead minnow Acute PMTX/OSU 
Other reronstiruted 
waters 100 336 >=90 Fathead minnow Acute PMTX/OSU 
Other recooslltuted 
waters 108 359 >=90 Fathead minnow 7-d Chronic PMTX/OSU 
Other reconstituted 
waters 64 424 >=90 Algae Chronic PMTX/OSU 
Other reconstituted Lymnaea 
waters 184 587 >=90 stagrwlis Acute PMTXIOSU 

Other recoostiruted 95 315 >=90 Zebra fish ELS PMTX/OSU 



waters 

Other reconstituted Lymnaea 
waters 176 607 >=90 stagnalis Chronic P.c·.o._·_-
Other ~nstituted 
waters 89 292 >=90 C tenraru Life cycle P~fT:\ ~ . 
0 ther reconsti tut:ed 
waters 104 339 >=90 H a:ueco Chronic PM ) --

Hardness tes1S with Mn 26 93 >=90 Fathead m.innow 7--<1 Chronic 

Hardness tests with Mn 50 176 >~0 Fathead minnow 7-d Chronic 

Hardness tests with Mn 100 336 >=90 Fathead minnow 7-d Chrom..: p 

Hardness tests with Mn 200 638 >=90 Fathead minnow 7-<1 Chroni..: r : ·~·~ .. ' 
Hardness tests with Mn 26 93 >=90 C. dubio 7-d Chronic p . -,· :~ .L 

Hardness tests with Mn 50 176 >=90 C. dubia 7 -d Chronic - '\' T- ( 5 

Hardness tests with Mn 100 336 >=90 C. dubio 7-d Chronic P n. I I J 

Hardness tests with Mn 200 638 >=90 C. dubio 7--<i Chrootc 
Hardness series run in 
Pat Davies' lab in CO 27.9 115 >=90 Brown trout EL~ r I.. -' 
Hardness series run in 
Pat Davies' lab in CO 200 365 >=90 Brown trout ELS ) ' J. •; I_ - -
Hardness series run in 
Pat Davies' Jab in CO 460 690 >=90 Brown trout ELS I\ I r. 
Hardness series run in 
Pat Davies' lab in CO 24.7 105 >=90 Rainbow trout ELS p r· I -
Hardness series run in 
Pat Davies' lab in CO 195 361 >=90 Rainbow trout ELS 
Hardness series 01Il in 
Pat Davies' lab in CO 466 703 >=90 Rainbow trout ELS 
Natural water from N 
slope AK 156 370 >=90 C. dubio 7-d Chr oj r: IT\ - .. 
Natural water from N 
slope AK 156 370 >=90 Fathead mi011ow 7-d Chronic 
Reconstituted EPA 
recipe waters 46 144 90 Drvnella grandis Acute lo I 
Reconstituted EPA Ceriodaplmia 
recipe waters 97 347 100 dubio C hron i..: 
Reconstituted EPA Ceriodaphnio 
recipe w-aters 97 346 100 dubio C hronic ( i., 
Reconstituted EPA Ceriodaphnia 
recipe waters 98 363 100 dubio Acute 
Reconstiruted EPA Ceriodaphnia 
recipe waters 98 348 100 dubia C hrome -

'-1 

Reconstituted EPA Ceriodophnia 
recipe waters 100 352 100 dubio Chronic , [ 

Reconstituted EPA 
recipe waters 11 8 565 100 Daphnia fiUJJ;Il t.: Acute \.J r 

Reconstituted EPA Ceriodophnia 
recipe waters 132 428 100 drJbia Chronic (j[' 

Reconstituted EPA 
recipe waters 162 512 92 !soper /.a spp. Acute G·· ; 

Reconstituted EPA 
recipe waters 165 571 100 Daphnia magna Ac ute (. -- ' 

1 .. 1 

Reconstituted EPA C en"odaphmo 
recipe waters 167 538 100 drJbio Chronic -.'L 
Reconstituted EPA 
rec ipe waterS 170 51! 80 Drunella grondis Acute (if . 

Reconstituted EPA 260 831 100 Drvnella grandi.s Acute IJ, [ 



recipe waters 

Reconstituted EPA 
recipe waters 270 945 97.5 Daphnia magna Acute GEl 
Reconstituted EPA 
recipe waters 300 972 97.5 Daphnia mafJIUJ Acute GEl 
Reconstituted EPA Ceriodaphnia 
recipe waters 300 953 90 dubio Chronic GEl 
Reconstituted EPA 
recipe waters 308 972 100 Daphnia maJ?71a Acute GEl 

~ Unpublisbed laboratory data (controls) from ParametrixJOregon Stale University 

b Unpublished laboratory data (controls) from GET, Inc. 



T able 3. Compilation of USGS stariona surveyed 
h!!J;!· L / io(om:k.s:r. u>i:i ~v L[ljW!Jil gucri~L~a~;~tLi!Jd=i~ 

Staee Code Councy Staid Pb.ee Name 

co ADAMS 06720500 SOliTH PU..TTE RNER AT HE,'IDERSON CO 

394839104570300 SAND CREEK AT MOl.JTifl\.TR COMMERCE OTY CO 

394921105015701 l1TnE DRY CK BL LOWELL ST NR WESTMINSTER CO 

ARAPAHOE 06711565 SOUTH PLATTE RIVER AT ENGLEWOOD CO. 
COTTONWOOD CK AB NEWARK WY ATGREEJ\.TWOOD VUl.AGE 

393613104311401 co 
BOULDER 06721500 NORTII ST. VRAIN CREEK NEAR ALLENSPARK CO. 

06724000 ST. VltAIN CREEK AT LYONS CO. 

39555410.5085601 ROCK CREEK Al!V ROCK CREEK PKWY AT SUP~OR CO 

395707105100401 COAL CREEK ABV MCCASLIN RD AT SUPERIOR CO 

395958105113501 DRY CREEK ABV BASE.IJNE RD NR BOULDER CO 

4000001051254()0 S BOUlDER CR AT BASEJ.Jl'."E ROAD NR. BOULDER COLO 

400023105142.301 BEAR CR ABV WE.UJ,IAN FEEDBR CANAL AT BOULDER CO 

400217105123701 BOULDER CREEK BLW 61ST STREET NR BOULDER CO 

400607105094401 DRY CREEK BLW NIWOT RD AT NIWOT CO 

400630105215801 JAMES CREEK NEAR ] AMESTOWN CO 

400310105071 301 U!PT HAND CRE.EK ABV PIKE RD AT LONGMONT CO 

400855105090501 DRY CREEK BLW AJRPORT RD NR LONGMONT CO 

CLEAR CREEK 06718300 Q..EA.R CRE£1< ABV I OHNSON GillD-1 NR IDAHO SPIUNGS CO 

DENVER 06713500 CHERRY CREEK AT DE.J.'1\'ER. CO. 

06714000 SOUTH PLATTE RIVER. AT DE.!'-1\'ER CO. 

394107105021001 SANDERSON GULCH ABVLOWELLAVE AT DE.J.WER. 

394409105020501 LAKEWOOD GULCH ABV KNOX STAT DENVER CO 

EAGLE ()9()65500 GORECREEKATUPPERSTATION NEA.R.MlNTURN CO 

09066510 GORE CREEK AT MOUTH NEAR MINTURN CO 

GARFIELD 09095300 DRY FORK A TUPPER STATION NEAR DE BEQUE CO. 

GUNJ\.!JSON 09112200 EAST RIVER BELOW CE.ME.t"'T CREEK NR CRESrED BUllE CO 

0911 2500 EAST RIVER AT ALMONT CO 

09119000 TQ}.O:CHI CREEK AT GUNNISON CO 

383103106594200 GUNNlSON RIVER AT CNTY RD 32 BELOW GUNNISON CO 

383126106475600 TO}.flCl-IT CK BLW. COCHFrOPA CK. NR.. PARLIN CO 

384950106544200 EAST RIVER ABOVE SLATE RIVER NR CRESTED BUITE 

385240106583600 SU.. TE R1 ABOVE COAL CR NEAR CRFSI"£0 B UlTE 

JEFFERSON 393557105033101 Dl.ITCH CR£EK AT WE.A.VER PARK NR COLliMBrNE VAllEY CO 

393948105053501 BEAR CREEK BL ESI'E$ RD AT LAKEWOOD CO 

394553105075101 LEN A GULCH AT LEWIS MEADOWS PARK AT WHEAT RIDGE CO 

394629105063101 CLEAR CREEK BLW KIPIJNG AT WHEAT RIDGE CO 

3949 19105074601 RAlSTON CREEK ABV SIMMS AT ARVADA CO 

39532410503.5001 BIG DRY CK BL HYLAND CR AT WESTMINSTER CO 

LARIMER 06733000 BIG TIIOMPSON R1VER.AT ESTES PARK CO. 

06752000 CACHE LA POUDRE RIV AT MO OF CN NR FT COlliNS CO 

067522.80 CACHE LA POUDRE RIV AB BOXE.LDER CRK NR TIMNATH CO 

4021 14105350101 BIG ruOMPSON BL MORAINE PARK NR ESTES PARK CO 

402549105043Wl DRYCREEKATU$287 ATLOVELAND CO 

403035105035301 MAIL CREEK NR MOtiTH AT FORT COUJNS CO 

40304810504 2 701 FOSSIL CR AT COLLEGE AVE AT IT COLLINS CO 



Table 3. Compilation of USGS stations surveyed 
brm: I Linfot~k.er.m~.£Qv I nzyqa ~ugjes[!ilm:Ja.•[S:Licdex.jsi! 

Scare Code County Sl:l.id Pl.acx: Name 

403308105001601 BOXELDER CREEK AT MOliTH NR FORT COLLINS CO 

403356105024001 SPRING CREEK ATEDORA PARK AT fT COLLINS CO 

404200105145600 CACH.B LA POUDRE R AB NF NR PT. COlliNS CO. 

MESA 09095500 COLORADO RIVER NEAR CAMEO CO. 

09151500 GlJNNISON .RNER NEAR GRAND )1JNCfl0N CO. 

09163500 COLORADO RIVER NEAR COLORADO-lJTAH STATE LINE. 

MONTROSE 09128000 GUNNISON RIVER BELOW GUNNISON TI!Nl\lEL CO 

MORGAN 06759910 SO UTI£ PLATrE RlVER AT COOPER BRIDGE NR BALZAC CO 

OURAY 09!46200 UNCOMPAHGRE RIVER NEAR RIDGWAY CO. 

SAGUACHE 08227000 SAGUACHE CREEK NEAR SAGUACHE CO 

SEDGWICK 06764000 SO UTI! Pl..A 'ITE RIVER AT [UL£.<;BURG CO 

WELD 06731000 ST. VRAIN CREEK AT MOUTII NEAR PLATTEVILLE CO. 

06744000 BIG THOMPSON RIVER AT MOUTH NEAR LA SALLE CO. 

06752500 CACHE LA POUDRE RIVER NEAR GRE.EI..EY CO. 

06753990 LONETREE CREEK NEAR GREELEY CO. 

06754000 SOUTH PLATIE RJVER NEAR KERSEY CO 

~25105023201 SPRING GULCH AT SANDSTONE RANCH PK N"R LONGMONT CO 

ID BA ... NNOCK 13073000 PORWEUFJUVER AT TOPAZ ID 

13075000 MARSH CREEK NR MCCAM}.[ON ID 

13075320 MlNK CREEK ABV KINNEY CREEK NR POCATEllO ID 

BEAR LAKE 10039500 BEAR RlVER AT BORDER W'r' 

10044000 BEAR RIVER. AT HARER ill 

10055500 BEAR. LAKE AT L.IFrON NEAR ST. CHARLES ID 

10068500 BEARRIVERATPESCADERO ID 

421249111042001 THOMAS FORK AT MOUTH NR BORDER WY 

421457111162:2.01 BEAR RIVER NR DINGLE ID 

421819111213301 MUD UKE OliTLET CA..'Ul. NR MONTPEUER ID 

4219431\1220601 OVID CRf..EK Nlt OVID JD 

422835111243801 STAUFFER CREEK N"R GEORGETOWN JD 

422843111221601 GEORGETOWN CREE K AT GEORGETOWN ill 

42354511 \311301 EI.GHT MlLf.CREEKAT EJGHTMILE RDD N"R SODA SPR&lGS 

42362111 1343001 BAILEY CREEK ]'..'R SODA SPR1NGS ID 

BLAINE 13140800 BIG WOOD RIVER AT STAJ"'TON CROSSING NR BEll.EVUE ID 

13140900 wru...ow CREEK NR SPR1NG CR RA..'JCH NR BEllEVUE TD 

13141070 ROCK CREEK ABOVE EAGLE SPRING NEAR BEllEVUE ID 

13147900 LITTI.E WOOD RlVER AB HlGH FIVE CREEK NR CAREY ID 

13150200 STALKER CREEK NEAR GAJ'-SNETr ill 

BONNER 12392155 UGHlNING CREEK AT CLARK FORK lD 

BONNEVIU...E 13057940 WlLLOW CREEK BL TEX CREEK NR RrnJE ID 

CAM..'\.S 13141500 CAMAS CREEK NR BLAINE ID 

CARJBOU 10075000 BEAR RJVE.RATSODA SPRINGS ID 

10079500 BEAR RIVER AT ALEXANDER ID 

13063000 .BLACKJ'OOT IUVER.AB R.F.SERVOffi t-.'R HENRY ill 
-422943111473901 DENSMORE CREEK AT MOLTII 'NEAll. THATCI-IER ID 

423215111474501 BEAR RIVER AT BLACK CANYON NEAR TUR..t'lER ill 

423859111365901 BEAR RIVER ABV SODA POINT RES. AT SODA SPRINGS ID 

4239221113704ill SODA CREEK AT MOtrrH AT SODA SPRh~GS ID 



Table 3. Compilation of USGS Slllrions surveyed 
h!m· (_ Linfmn;k .er .ys~.~v LrnE:la ~.,n.,_.. L=rrn.scrc Li!ld~z;.i~ll 

St:~te Code Counl} St:aid Pb.ce Name 

CA.SSL\ 13078000 RAFr RIVER AB ONEMILE CREEK NR MALT A ID 

13082300 MARSH CREEK NRALBION ID 

13082500 GOOSE CREEK AB TRAPPER CREEK NR OAKLEY rD 

13083000 TRAPPER CREEK NR OAKLEY ID 

13088510 BIG C0110NWOOD CREEK NEAR OAKLEY ID 

13091 995 ROCK CREEK AT USFS FOOTBRIDGE NR ROCK CREEK ID 

ELMORE 131S4400 O.OVER CREEK NR KING Hlll ID 

13154500 SNAKE RIVER AT KING J-DLL ID 

FRANKLIN 10092700 BEAR RIVER AT IDAHO-UT N-1 STATE LlNE 

4200501 11512601 WORM CREEK AT 800 E NR FRANKliN ID 

420)2911t55590! WESTON CREEK AT MOlm-1 NR WESTON ID 

420549111545901 BEAR RIVER BEAR RIVER NEAR PRP.STON rD 

420600111554901 FIVE MILE CREEK NR PRESTON ID 

420716111555201 DEEP CREEK AT MOUTI:I NR PRESTON ill 

4208211! 15#4()1 BATIT.E CREEK NEAR PRESTON ID 

420?59111495301 BEAR RIVER AT HWY 30 NR RIVERDALE ID 

421138111~350 1 M1NK CREEK AT MOUTH NEAR PRESTON ID 

42151911145210 1 BEAR RIVER BLW ONEIDA RESERVOIR NR ONEIDA ID 

42242811143320! TROUT CREEK AT THATCHER ill 

422430111435901 BEAR RIVER NEAR THATCHER ID 

42271 4111 431501 WHJSKEY CREEK AT H\'(ly 34 :-JR TI-lATCHER ID 

PREMONT 13055000 TETON RIVER NR ST ANTHONY ID 

GOODING 13095175 BRIGGS SPRING AT HEAD NEAR BUI-lL ID 

JEROME 13089500 DEVllS WASHBOWL SPRING NR KIMBERLY lOS 18E 04AAD1S 

13090999 BLUE LAKES SPRING BEL PUMP PLANT NR TWIN FALLS ID 

13091 ()()() BLUE L\.KES SPRING NR 1WlN F.r\ll..S lD 09S ITE 28DBA\S 

KOOTE.!"JAI 12.413860 COEUR D ALENE RIVER NR HARRISON ID 

12419000 SPOKANE RJVER NR POST FALLS ID 

SHOSHONE 12413000 NF COEUR D AL.El'ffi RIVER AT E.t"i A VULE ID 

1241 3370 EF PINE CREEK ABV NABOB CR !-.'EAR PINEHURST ID 

12413445 PINE CREEK BLW AMY GULCH NR PINEHURST ID 

12413470 SF COE\.JR D AJ..EJ.'\.'E RIVERNR PINEHURST TD 

12413875 ST JOE RIVER AT RED IVES RANGER STATION ID 

lWTN FAllS 13092300 NORTH COTIONWOOD CREEKNR ROGERSON ID 

13092747 ROCK CREEK AB HWY 30/93 XING ATJWIN FALL'> 10 

13093478 CEDAR DRAW AT CLOVER ROAD (3900 N.) NEAR Fn.ER ID 

1309~80 MUD CREEK ABOVE CLEAR CREEK NEAR BUHL TO 

13t07200 SAL\iON F.r\ll..S CK@ LILY GRADE XING N R CASTLEFORD ID 

PA A.ll.EGH£NY 03083500 YOUGf-OOGHENY RIVER AT SUTERSVILLE PA 

03086000 OHIO RIVER ATSE\\TJCKLEY PA 

BERKS 01470779 11JL PEHOCKEJ.'l' CR NR BERNVILLE PA. 

BUCKS 01464907 lJTTIE NESHAMINY CAT VALLEY ROAD NR NE.SHMITNY PA 

CHESTER 01472100 PIGEON CREEK. NEAR PARKER FORD PA 

01472157 FRENCH CREEK NEAR PHOENIXVlLLE PA 

CUMBERLAND 01571500 YELLOW BREECHES CREEK N EAR CN\1P HILL P A 

DAUPHJN 0!570500 SUSQUEHANNA RIVER AT HARRJSBURG PA 

LACKAWANNA 01447120 LET-ITGH R1VER NEAR GOULDSBORO PA 



Table 3. Compilation of USGS stacioos surveyed 
h~m:L b D(Qm]s.g:,lb'it§·i:9" Lmw~2 ~Us:ir.:liLS\IO'JD3S~[Liog~;?;,j~(2 

S~:~te Code Co=ry Staid Place Name 

LEJUGH 01451800 [ORDAN CREEK NEAR SCI-U'-H~CKSVU.LE PA 

MIFFLIN 01564997 IGSHACOQUUJ..AS CREEK AT LUMBER 01Y PA 

MONROE 0!44{)304 BRODHEAD CREEK NEAR MOUNTAlNHOME PA 

0144255{) MARSHAUS CREEK NEAR MARSHAUS CREEK PA 

01447530 TOBYHAJ\'NA CREEK AT WARNERTOWN PA 

NORTHAMPTON 01454700 LEHIGH RIVER AT GLENDON PA. 

PERRY 0156700) JUNIATA RIVER AT NEWPORT PA 

01568000 SHERMAN CREEK AT SHERMA..t~S DAlE PA 

PHfu\D ELP.HIA 01474500 SCHUYLKll...L RIVER AT PHU..ADRLPHIA PA 

PIKE 01432512 SHOHOLA CREEK AT SHOHOLA PA 

014>4000 DELAWARE RJVER AT PORT TERVJS NY 

01438302 VA..NDERMARK. CREEK ATMOtrrH AT MJLFORD FA 

01438396 SAWKlLL CREEK 2000 FI' AB MOUTH AT MILFORD PA 

01438712 RAYMONDSJ<Ill CR BLSWALE BROOK NRSll..VER SPRING PA 

01438890 DINGMANS CR BL FUL\ffiR FALLS m DING}.f.ANS FERRY PA 

01439400 TOMS CREEK AT EGYPT MILLS PA 

01439680 LITTLE BUSHKILL CREEK AT BUSHKILL PA 

WAYNE 01427203 EQl.JlNUNK CREEK AT EQUINUNK PA 

0!427702 CALKINS CR 1200 FI' AB MOUTH AT Mll..ANVIU...E PA 

01428750 WEST BRANCH LACKAWAXEN RIVER NEAR Al.DENVII.LE PA 

01431 250 MIDDLE CREEK AT H..J\Wl.EY PA 

01431600 WALLENPAUPACK CREEK AT EAST STERLING PA. 

YORK 01574000 WEST CONE\\? AGO CREEK NEAR MANCHESTER PA 

TN BEDFORD 0359825{) NORTH FORK CREEK NEAR POPLINS CROSSROADS TN 

COCKE 03467609 NOUCHUCKY RIVER NEAR LOWLAND 

FAYFITE 07030392 WOLF RIVER AT LA. GRANGE TN 

GILES 035~00 ELK RlVER AT PROSPECf TN 

GREE..t"'E 03466208 BIG LIMESTONE CREEK NEAR UMESTONE TN 

H.AM1LTON 03568000 TENNESSEE RIVER AT CH.ATT ANOOG A TN 

HICKMAN 03601 684 UCK CREEK ABOVE UTIL ELOT Til 

03604200 CANE CREEK AT FARMERS EXCHANGE TEN}.T 

HUMPHREYS 03603000 DUCK RIVER ABOVE HUlill.ICAJ."lE MILLS TN 

03605710 BIG RlCHJ...A.'\fD CREEK NEAR Wt\VERLY TN 

LA \'ilRENCE 03585263 EAST FORK SUGAR CREEK AT PEACH TN 

03588260 KNOll CREEK NEAR WESTPOINT TENN 

LEWIS 03603693 LITI1...E BUFFALO RIVER NEAR HOHENWAlD TN 

LINCOLN 035825882 C..._.NE CREEK NEAR HOWELL TN 

MORGAN 03539778 CLEAR CREEK AT LlLL Y BRIDGE NEAR LANCING ll'1 

SHELBY 07031692 FLETCHER CREEK AT SYCAMORE VIEW ROAD AT MEMP /-US 

TTPTO~ 07030050 HA TCHIE RIVER AT RIAL TO TN 

WAYNE 035941395 INDIAN CREEK AT THREE CHURCHES TN 

03594180 HARDIN CREEK AT CLFITO N JUNC110N TN 

03594263 BEECH CREEK NEAR. TURNBO HOLLO\"\' NEAR CUFTON TN 

tiT BOX ElDER tO! 18000 BEAR RIVER NEAR COLUNSTON tiT 

10126000 BEAR RIVER NEAR CORINNE tiT 

413537112074301 MALAD RNER SOlJTI-1 OF BEAR RIVER CITI' 

414255112065901 BEAR RIVER AT U-30 CROSSING 



Table 3. Compilation of USGS stations surveyed 
h!!:j;!:l /jnfog:ek..,.t1~g!l"/n-:l'•>!:j;! $1!:!l!;:!;l:<Wm<Ists;rLinde.'< i'~ 

St>otc Code Councv Staid PLu:eName 

CACHE 1010?....200 CUB R NR RICHMOND UTAH 

10115200 LOGAN RIVER BLW BlACKSMITH FORK NR LOGAN liTAH 

414()4.8111495101 BL\CKSMlTIISFORK AT 2900 S. NR 1-.fllLVII..l.E liT 

414308111564101 LllTLE BEAR AT 600 S. NR MENDON liT 

414314111553801 SPJUNG CREEK AT 600 S. NEAR LOGAN UT 

414541111544201 LOGA.o.'l WWTP OUl"FLOW NR WGAN UT 

4Wi15111544301 SWIFT SLOUGH AT 1300 EASTNR LOGA.t'\1 UT 

414712111571901 U1TLE BEAR RIVER AT JOOON BE!"lSON MARJNA 

414804111543401 BEAR RIVER NEAR BE...'iSON liT 

4148051115.33001 HOPKINS SLOUGH NR BENSON UT 

415020111582701 NEWTON CREEK AT MOUTH NEWTON liT 

41 5834111485901 SPRING CREEK 1\'R COVE liT 

DAVlS 410041111581101 BAERCREEK AT FRONTAGE ROAD KAYSVIll.E UT 

41023\111565001 HOLMES CREEK AT MAIN STREET LA YrON tiT 

E..\ffiRY 09315{100 GREEN RIVER AT GREEN RIVER UT 

GRAND 09180500 COLORADO RIVER NEAR OSCO liT 

RICH 413010111072701 SALERA TUS CREEK NR WOODRUFF UT 

413127111092001 GENE'S CREEK AT WOODRUFF UT 

413916111110501 BIG CREEK AT HWY 89 NR Rk'lDOLPH UT 

4\4009111082101 BEAR RIVER AT R.Au'-.'DOLPH lJT 

414317111093201 OTTER CREEK NR RA.t'IDOLPH UT 

41463711104250\ BEAR RIVER ABV BRIDGER CREEK AT HWY 30 NR LEEFE \Y/Y 

SALTU..KE 10167800 UTll..£ COTTONWOOD CREEK@ CRESIWOOD PARK@ SLC 

10168000 LITTLE COTTONWOOD CREEK @ JORDAN RIVER Nl\ SLC 

10171000 [ORDAN lUVER @ 1700 SOUTH @ SALT LAKE ern' liT 

10172200 RED BUTrE CREE K AT FORT DOUGLAS NEAR SLC liT 

404000111 515801 BIG COTTO.NWOOD CREEK AT 900 EAST SLC UT 

404143111 500101 MII.L CREEK AT 2000 EAST SLC I.JT 

40421811152560 1 MILLCREEK AT 300 EAST SLC UT 

40431711 1503601 PARLEYS CREEK AT SUGARHOUSE PARK SLC UT 

4()4430111 4953()1 EMIGRATION CREEK AT 1300 SO SLC IJT 

SAN JUA.."l 09379500 SAN JUAN RIVER N""E.AR BLUFF lJ"T 

SUMMIT 10011500 BEAR RIVER NEAR lJTAH·WYOMING STATE LINE 

404026111 273001 SlL VER CREEK ABOVE RICHARDSON FLAT UT 

WEBER 4114071 1 i 580501 OGDEN RIVER ATWASHDJGTON AVE OGDEN UT 

411413 11 1554601 OGDEN RIVER AT VAil..EY DRIVE OGDE!'i UT 

~ 1-L-\RDY 01608000 SOIJTI-l FORK SB POTOMAC RIVER N EAR MOOREFIELD \'('V 

01610400 WAITES RUN NEAR WARDENSVILLE W\7 

JEFFERSON 01618000 POTOMAC RIVER AT SHEPHERDSTOWN ~'V 

MONROE 03183500 G REENBRlER RIVER AT ALDERSON WV 

MORGAN 01611500 CACAPO N RIVER NEAR GREAT CACAPON WV 

stations within EcoR "on 69 and 70 

Site Number 



MD 1598650 SAND SPRlNG RUN AT FROSTBURG MD 

PA 3043810 Conenuugtt River below Cooc:aullgh Dam., P A 

PA 3081000 Y oughiogbeoy River bdaw Confluence, P A 

PA 3108490 Ohio R ah Moorgornc:ry Dam & Lodes at Obioview, PA 

OH 31 21850 Huff Run at M:ineral Cicv OH 

OH 3158200 Mood.a_y Crcdc. at Doanvillc: OH 

OH 31 59246 S=day Crec:k bdow Millfidd OH 

OH 320!980 unle IUccooo Creek near Ewi_ogroo OJ-I 

OH 3231500 Scioto River at Chillicothe 0 H 

OH 32.34500 Scioto River 21 Hi_gby OH 

VA 3208500 RUSSELL FORK AT H.AYSL VA 

wv 1 S\IS8LIO NOR TI-l BRANCH POTOMAC .RIVER AT BARNUM. '\IN 

KY 3277500 NOR TI-l FORK KENTIJCKY RIVER AT HAZARD, KY 



-··-- - -- ... -.-· 
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State Plant Name Recei~ Stream .Avg. Flo~· Total DU;solved ~ f:C: nJ;.cti•~•• -· -· 
(mgd) (mg/L) .. [~,<:~ 

Max Min "',' 
A I> h. oiAr!. ;~. 

-- . 
I wv lhl:er's R.t~ Mmong;Web ]liver 0.03 661 -~ -· - - --

B '\(!\! Town of Blacksville Dunhrd/Mono~eb 0.01 )27 '-'2 

I --wv City of Fairmonc ~hnong.theh Rivc:J: 5.62 4,-. 221 - -
wv City of Morgantown Manangahela River 10.92 928 365 J _)_ · 

wv Salem S..Jem Fork 0.49 320 236 ~ 
-

--· --< 
wv Town Wonhingt:on Wcsc Fork Rivc::x: 0.12 2..14 216 •_j ' - . T- r "'' I PA 1\.mjry Towns hip Schuylkill River 2.33 671 5<i2 _c. I 

PA Tdford Boro Authoriry Iodim Creek 0.75 73? 590 ' 
I 

'~ I 

PA Univer;:trY Joinr Aur:hori~ S_prillg Creel< 5.02 ( ,()'} 'i02 I l 1 I 

TN ~ronSTP W ai:!Oj1;3 RNer 24 
--r ---

' j Ml 46~ i 

I I -
OH G_ry of&roo S<:"'enm.ile Creek 2.3 974 974 ~- : 4 ,., 
OH Cl!J' of Iromon Ohio River 1.90 67Z 271 ·,x., I .). 
OH M.~cWR.F Mill Cr~k 2.59 }.12() l!f\4 1( · ___ j 

- -
01-1 Gry of Newark Lickio.~t R1ver 819 I \111 Ill~ I ~- . -
OH Ciry of Springfield ~Creek 0.05 ~'J4 

.,_ .. I "· . - -
I OH Up_pc-r T:~..~can"'a.s WWl1' Ta5Car.I>V3S River 270 !IUO ~% -

Avertzg~ -. -t--l'f~ J 
J tJ. PuunJi.k . -- · --~--

JOJhP~tile r I /l'/J 

9JihP~ J -"_b;r I .- -
Stmtd.ard D~fm 

-~ 
I ~ 41! - ... 

r 
---- - ~ 

Wntn>~Mm - ---- ... I co ~~ R.fver E.!&gle River 2.00 635 344 -

co Brekenrid,l(e San. Dim ict Dlllon Reservoir 0.86 580 80 -~=L-~-~-i co GryofDcll>l G<mnison River 0.94 1564 16 - __._ 

co City of Gunnimn G unnison River 0.79 434 140 't. - -· -, 
co Three Lakes S:tn. District Willow Creek 0.5 252 252 ----t----' _· _ __J -
UT Anderwo Geneva LLC Uuh Lal<e 4.57 699 41 2 ! I _j -
LIT CirvofMo:ab Colorado River 0.74 400 400 .J 
liT Price lli Wa[er DistriCt Pric.e RNt:r 1.33 1420 899 : I 

- ~ 

UT St George_ City ~River 7.60 1463 643 ' -
WY Cil)' of ~een River Green River 1.19 774 1 '11 I· r-· 11. i I __ . _ 

l \'1/'Y K.f.rnro"TU-Diamond ville Hams Fork River 0.53 8S I J.!4 4 

MN Albert La I,);'Tf Shcllrock River 4.74 1170 11 50 1 ·I( I - -· I 
____, 

MN Cold Spring Sauk River 0.68 2538 979 --. 
I --

MN W!Onebap Blu~ &Jth River 0.41 4715 1792 ~ I ..... 
Auerag~t I ~ I 162.-! 

.. - r- I I It )a Pennt tik .>4. 5L --
10th Perr:enlik I 11-~J - -· ..... 
91th Pnr:nr.tik l l..: I 1,,, I ' 
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September 3, 2010 

Via E-mail to: ORD.Docket@epa.eov 
Office of Environmental Information (OEI) Docket 
U.S. Environmental Protection Agency 
Mail Code: 2822T 
1200 Pennsylvania Ave., NW 
Washington, DC 20460 

Fredric P. Andes, Cour-dlnator 
Barnes & Thornb~Ug LLP 
One North Wacker Drive 
Suite4400 
Chicago,JL 60606 
(312) 214.8310 

RE: Comments on A Fkld-Based Aquatic Life Benchmark for ConductiviJy in Central 
Appalachian Streams (EPN600/R-10/023A) 
Docket ID No. EPA-H RD-2009-0934 

The Coa "tion IS a group of industrial companies, municipal entities, agricultural parties, and trade 
associatil ns tare directly affected, or wb.ich have members that are directly affected, by 
~gylato decisions made under the federal Clean Water Act. The Coalition members, for 
purposes of these comments, are as follows: Alcoa, Inc., American Chemistry Council, American 
Coke and Coal Chemicals Institute, American Forest & Paper Association, American Iron and 
Sreel fostitute, American Petroleum Institute, Association of Idaho Cities, City of Superior (WI), 
Coeur D'Alene Mines Corporation, Edison Electric Jnsritute, Ford Motor Company, Freeport
McMoR.an Copper & Gold, I.nc., General Electric Company, Hecla ?vfin..ing Company, Indiana 
Coal Council, Mid America CropLife Association, National Association of Home Builders, Olin 
Corporation, Orange County Sanitation District, Pharmaceutical EHS Sust.a.inability Council, 
Rubber Manufacturers Association, Utility Waler Act Group, Western Coalition of Arid States, 
and Weyerhaeuser Company. 

Members of the Coalition have facilities in, and hold National Pollutant Discharge Elimination 
System (NPDES) permits containing discharge limits for receiving waters in, the areas poteotiaUy 
affected by the Draft Report. In addition, !.he Draft Report states that "[i]t may also be 
appropriate for other nearby regions" (see Draft Report at xiii), and EPA has indicated, at a recent 
Science Advisory Board meeting, that il may seek to use the technical approach in the Draft 
Report in other regions of !.he country. Therefore, the Coalition members have a direct interest in 
the matters addressed in !.he repon. 

The Coalition appreciates the opportunity to provide comments on the Draft Report. I.n these 
comments, the Coalition discusses certain legal, policy, technical, and procedurnl 

I • a & I I & a • ' I • • & & • I • & I> I I I 
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concerns associated w1tb the Draft Report. The Coalition recommends that EPA discontiillle the 
use of any presumptive cxmductivity criterion. Instead, EPA should conduct laboratory tests to 
develop scientifically defensible criteria for particular ions of concern, using EPA's standard 
methods for establishing water quality criteria, and then publish those levels as recommended 
criteria, which States could then consider in setting water quality standards and then developing 
water quality-based permit limits. The Coalition believes that EPA's Draft Report is an 
inappropriate basis for establishing presumptively applicable water quality criteria for 
conductivity in the Appalachian States, and should not be used to set water quality standards, to 
determine if permit limits are necessary, or to calculate those permit limits. 

I. Legal and Policy Concerns 

A. EPA's Use of the Draft Report Is Not Authorized By NPDES Pennitting Re1:uJations. 

The Coalition is concerned that EPA lacks the authority to require use of the conductivity 
benchmark: in the manner described in the Draft Report. EPA regulations require permits to 
include effluent limitations as necessary to achieve applicable water quality standards, including 
state narrati\le standards. In the absence of a numeric water quality criterion for a specific 
chemical poUutant, the state must first interpret its narrative standard, using that interpretation to 
detenni.ne whether the discharge of that pollutant has a reasonable potential to cause or oontribute 
to an excursion above thac standard. 40 C.F.R. § 122.44(d)(l}. Only if such ''reasonable potential 
to exceed" the J11ll'T'Btive exists can the state impose an effluent limitation, based on (I) a 
calculated water quality criterion; (2) a case-by-case analysis \Bing EPA criteria promulgated 
under CWA § 304, supp!ememed where necessary by "other relevant information;" or (3) an 
indicator parameter. 40 C.F.R. § l22.44(d)(l)(vi). 

Using the conductivity benchmark contained in the Draft Report as "other relevant information'' 
to establish an effluent limitation after the state has determined that such a Limit is necessary 
might be appropriate under the regulations. EPA's intended application of the conductivity 
benchmark, however, circumvents the required regulatory process. Rather than allowing the state 
to exercise its authority to interpret its own validly-adopted and EPA-approved nmative 
standards in determining whether an NPDES limit is necessary, EPA apparently intends to use the 
conductivity benchmark as a complete substitute for the state's judgment This is inappropriate 
and not authorized by the regulations. If EPA or the states believe that a particular conductivity 
value must be achieved to support applicable designated uses, that value must first be 
promulgated as a valid water quality criterion, and then applied through the permit process. Use 
of the conductivity benchmark as a de facto water quality standard, wh.ich is then used to justify 
imposing permit limits and to calculate the actual binding limits, is simply not authorized by the 
Clean Water Act. 

B. EPA Has Not La\\fuUy Promuleated the Conductivity Benchmark as a Scientifically 
Defensible Water Quality Standard. 

Generally, States have adopted narrative standards that govern conductivity. For example, 
Kentucky's narrative standard provides that "total dissolved solids or specific conductance shall 
not be changed 10 the extent that the indigenous aquatic community is adversely affected." 401 
KAR 10:031. However, rather than determining whether a discharge actually results in an 
adverse impact, the Coalition is concerned that EPA will be requiring States to assume an adverse 
impact based on the new conductivity benchmark set follh in the Draft Report. EPA bas no 
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authority to do this. 

The Act vests authority for development of water quality Slandards with the States that are 
authorized to implement the Act. Water quality standards have two main components: 
designated uses and criteria to protect those uses. 33 U.S.C. § 303(c). State water qua.llty 
standards are subject to EPA review and approval. 

All of the s&.ates in the central Appalachian region are authorized to carry out the Act's permit 
program, including establishing water quality standards. This means that EPA has no authority to 
establish water quality standards in any Appalachian state unless the EPA Administrator 
"determines that a new or revised standard is necessary to meet the requirements of the Act." 33 
U.S.C. § 30J(c)(4)(B). EPA has not made any such determination with respect to the water 
quality standards of any Appalachian state. 

Where EPA develops water quality standards under§ 303(c)(4)(B) of the Act, EPA is subject to 
the requirements of that section and its implementing regulations at 40 C.F.R. Part 131. 
SpecificaUy, Slate water quality criteria must be "necessary to protect the [designated) uses." 40 
C.F.R. § 131. 2. Criteria also must be based on "sound scientific rationale." 40 C.F.R. 
§ 1 3l.ll(a). Numeric criteria should be based on EPA's § 304(a) guidance, § 304(a) gujdance 
modified to reflect site-specific conditions, or .. other scientifically defensible methods." 40 
C.F.R.. § 131.11 (b). In addition, narrative criteria may be established where numeric criteria can 
not, or to supplement numeric criteria. 40 C.F.R. § 13 l.ll(b). 

EPA cannot show that its proposed conductivity benchmark is "necessary to protect [designated] 
uses" because (as discussed below) it cannot demonstrate what effect the benchmark would have 
on a designated use. Without a showing of a cause-and-effect relationship between the 
benchmark and a biological response in the water body, EPA also cannot show that the 
benchmark is based on "sound scientific rationale" or "scientificaUy defensible methods.'' 
Accordingly, EPA's conductivity benchmark does not comply with Clean Water Act procedw-es,_ 
and does not meet the Act's substantive requirements eitber. 1 

ll. Scientific Concerns 

The Coalition bas identified a number of serious scientific concerns with the Draft Report, which 
are described in detail below.2 

A. Any Adonted Conductivitv Criteria Should Be Established Using Data from ControUed 
Laboratory TOxicity Studies. 

EPA's 1985 Guidelines for Deriving Numerical National Water Quality Criteria for the 
Proree1ion of Aquatic Organisms and Their Uses (the ''National Guidelines") incorporate a ''good 
science clause" that allows the use of technically defensible methods other than me conventional 
toxicity test-based approach to derive water quality criteria. National Guidelines at 21. The field 

1 In addition, EPA has not met ics obligations under ics o""'Tl information quality guidchnes - in particular, as 
to the requ.iremenLs for "utility" and "transparency." "G11idelines for Ensuring and Maximizing the 
Quality. Objectivity, Utility and Integrity of Information Disseminated by the Environmental Protection 
Agency, " btm://v.ww .epa.gov/q ual irylinformationguidelines/documents/EP A lnfoOualitvGuidelines.pdf. 
2 Specific concerns regarding the statistical techniques used by EPA are set forth in Appendix A. 
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data approach used to derive the conductivity benclunarks purports to follow the National 
Guidelines. 

However, the field data that EPA used to derive the proposed benchmarks in the Draft Report do 
not directly measure causal effects, as would be provided by tox.icity test data under the more 
controlled experimental conditions of a laboratory toxicity test Many variables unrelated to 
conductivity impact species presence and absence in streams, and direct causality cannot be 
determined with the approach. used by EPA here. 

For example, habitat quality, especially as it relates t.o siltation, could be much more important 
than conductivity in limiting benthic macroinvertebrate popularions. Likewise, heavy predation 
by other organisms also may be a Jimjting factor. Neither of these is appropriately accounted for 
in the EPA study- all effects are i.nappropriar.ely presumed to be caused by conductivity. 

In contrast to the rigorous methodology recommended by the National Guidelines, EPA here uses 
field data, citing a lack of laboratory data. See Draft Report at 3. This is a significant departure 
from the National Guidelines' recommendations. Field daca are not derived from a controlled 
setting. The lack of laboratory tests on conductivity severely impairs the ability to draw 
meaningful scientific conclusions about the appropriate level of that parameter to address 
toxicity. 

B. The National Guidelines Require Data From Eigbt Types of Aquatic O!l!anisms. 

EPA's Draft Report only' considers the effects of conductivity on certain invertebrate genera, and 
limits its consideration of confounding factors to only one genera ofrnayily, Ephemeroptera . In 
contrast, to help ensure that the total range of chemical sensitivities of organisms likely to be 
encountered in a broad range of field conditions is represented., the National Guidelines require a 
minimum database of eight specific types of aquatic genera before a criterion can be derived. 
National Guidelines at 23. 

Under the National Guidelines, if all required data are not available, a numerical criterion should 
not be derived "except in special cases." National Guidelines at 26. EPA bas provided no reason 
why conductivity presents a "special case." Thus, in order to comply with the National 
Gwdelines, EPA must develop all necessary data identified in the National Guidelines, which 
includes data from at least eight different families of aquatic life. /d. at 23. 

C. The Effects of Conductivity Depend Upon The Particular Ions Present And Their 
Ratios. 

Conductivity is a very generic indicaJor of ions in water, and any deleterious effects of increased 
conductivity are highly dependeoc upon the specific ions present that comprise that conductivity, 
and lhe ratios of ion concentrations present. General conductivity is too gross a measurement to 
reflect ion-specific effects, except in ranges of conductivity much higher than the proposed 
benchmark of 300 uS/em. 

Some anions, such as chloride and sulfate, would be conoiburors to conductivity in a given 
stream. However, chloride and sulfate toxicity is known to be decreased by increasing water 
hardness, yet EPA failed to account for lbis effect in the Draft Report The Draft Report's 
assessment only is applicable, at best, to very specific eco-regions and only to water cbemisoies 
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dominated by sulfate and bicarbonate. 

The Coalition agrees with the July 9, 20 l 0 comments of c.he National Council for Air and Stream 
Improvement, Inc. (NCASI), which indicate that calculated median lethal concentrations (LC50s) 
are highly variable, clearly dependent upon ion composition, and trending in the opposite way 
from what one would expect if conductivity were a viable surrogate for toxic response. 

In addition, the Coalition believes that EPA should determine whether its species sensitivity 
determin.ation (SSD) approach meets the definition of other allowable approaches under the 
National Guidelines. The SSD approach applied here is an observation-based approach, and does 
not meet the basic tenets supporting the use of toxicity test data inherent in the National 
Guidelines. The field-based approach uses the presence or absence of organisms in a stream 
(combined with the observed conductivity level of the stream) to set a conductivity level that is 
supposed to be protective of95% of the species that should be present This method provides an 
initial assessment of possible conductivity of concern, but does not establish causality. FoUow-up 
toxicity testing using standard test conditions, prepared to mimic Appalachian stream major ion 
conditions, should be conducted ro confirm causality and effects in lhe range of conductivity 
proposed as the Appalachian streams benchmark. 

D. EPA's Practice of Removing Samples With pRof Less Tban 6 To Eliminate Effects of 
Dissolved Metals Is Ineffective. 

EPA's practice of removing samples with a pH of less than 6 to eliminate the effects of dissolved 
metals does not accomplish that result, since each metal has its own phase distribution with pH, 
and some metals are more soluble and available in free ion form as pH increases. In order to 
obtain accurate sampling results, EPA needs to actually measure the metals concentrations 
instead. 

E. EPA's Benchmark Level of 300 uS/em Is Not An Accurate Measure OfTh:ricity. 

The cladoceran Ceriodaphnia dubio has been widely documented to be highly sensitive to ions 
comprising conductivity. This assessment includes comparisons to benthic macroinvertebrates 
such as those assessed in field studies used to derive the proposed benchmark of300 uS/em. 
However, the conductivity of standard laboratory waters used to raise and test C. dubia is above 
300 uS/em. For example, EPA moderately hard water conductivity is in the range of300 to 350 
uS/em, and hard water in which C. dubio thrive has a conductivity of approximately twice that of 
moderately hard water. The proposed benchmark of300 uS/em is highly inconsistent with 
widely documented levels of conductivity known to be innocuous 10 a highly sensitive 
invertebrate. 

In addition, in EPA distribution curves, species are commonly present whee conductivity values 
are over 300 uS/cm1 which shows that EPA's approach here is tlawed.3 In addition, many 
streams with conductivity levels over JOO uS/em have healthy benthic COOliilunities, again 
indicati.ng that EPA's benchmark level- by itself-is not a reliable indicator of whether certain 

3 For e,.;ample, 10 Figure D-1 of the Draft Report, benthic invertebrates of various genera were observed in 
streams wtlh conductivity values well above 300 uS/em. Specifically, Remenus and Lepidosloma were 
commonly present at conduCLivity conditions of 423 uS/em, and occurred at conductivtty conditions above 
2,221 uS/em. 
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waters are healthy. For example, a review of the Tennessee Department of Environment and 
Conservation (TDEC) ecoregion reference stream database on unimpaired streams indicated that 
conductivity values in those healthy streams were sometimes weU above 800 uS/em. Many 
streams in the TDEC database for ecoregions similar to those in the West Virginia and Kentucky 
databases have conductivity values in the range of 500 to 600 uS/em. EPA's proposed 
benchmark does not align with known higher conductivity conditions that do not cause biological 
effects to sensitive invertebrates.~ 

There are insufficient data from the physiological and tox.icology literarure to support EPA's 
conclusion that "conductivities in the region of concern reach levels that are sufficient to cause 
effects on stream communities." Draft Report, at 52. Moreover, there are insufficient laboratory 
studies to confirm either the causal mechanisms or conductivity thresholds necessary to support 
the proposed benchmark of300 ~J.Sicm. For these reasons, 111inois, Indiana, and Iowa have 
rejected the use of total dissolved solids or conductivity-based criteria in lieu of criteria for 
individual ions such as sulfate or chloride. 

EPA needs to conduct a more formal and rigorous analysis to evaluate whether conductivity-as 
opposed to other factors- is, in fact, the best and most reliable indicator of adverse changes in 
biological communities in the Appalachian region. The Coalition agrees that sufficient and 
appropriate laboratory data are not available at this time, but a preferred approach would be to 
generate the data necessary to support the derivation of aquatic life criteria using standard 
metbods. Until these studies are conducted, it is premature to suggest that a quantitative 
conductivity benchmark is an accuraJe and direct reflection of ions related to salinity. 

F. EPA's Data On Species Extirpation Do Not Support Its Conductivity Benchmark. 

The National Guidelines recommend the use of median lethal concentrations (LCSOs) for data 
analysis. Draft Report at xii. In developing its conductivity benchmark, EPA has disregarded 
that recommendation, and instead has used extirpation concentrations (XCs). The XC is defined 
by EPA as the level of exposure above which a genus is effectively absent from a waterbody. 

The d.at.a EPA has used to identify extirpation include data that do not meet the standards 
established in the National Guidelines. The National Guidelines state that data should be rejected 
if they are from tests in which too many organisms in the control treatment died or showed signs 
of stress or disease. In contrast, EPA considered a 1% collection probability in reference sites to 
be acceptable. EPA even included data from organisms that have only a 3% survival rate in 
reference streams. When a species is naturally rare, it is invalid for EPA to conclude that its 
rarity is due to conductivity levels.5 

4 Similarly, a study of streams in the coal mining regions of Alabama concluded that "conductivity is not a 
good indicator of whether Alabama streams have a healthy aod diven;e assemblage of benthic 
macroinvertebrates ." Davenport. L.J. and Morse, Kevin J., "An Assessment of Conductivity and Benthic 
Macroinverlebrale Health and Diversiry in Alabama Streams in Region 68" (August 2010) at 2 (copy 
attached). The repon: found !.hat the studied streams, with healthy and diverse communities, had 
conductivity levels ranging from 992 to 2,820 uS/em. ld. 
5 In addition.. we have concerns with the methodology used 1.0 develop the SSD distribution. The species 
list to be included in the SSD distribution should be based upon presence at the 75th percentile or greater 
level of the reference sites, not whether its prese-nce 1s in a minimum of30 of the 75 reference sites (less 
than 50%). This approach limits the database and excludes from the species list many organisms that are 
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G. The Sampling Periods Were Broken Up Incorrectly. 

According to the Draft Report, the sampling periods used by EPA were broken up into March
June and July-October. It appears that particularly in Region 69 the number of samples was 
significantly greater in the July-October period, so much so that it was still evident in the total 
sample distribution for both regions (60 and 70). Given that macroinvertebrates have distinct life 
histories, growth and emergence, this difference may have affected the numbers of species and 
totalll:18croinvertebrates in the samples. For example, it is possible that the organjsms were too 
small to be collected., !hat their cycles were not caught by the sampling times, or other similar 
factors . Much of the detail associated with this issue is not included in the Draft Report 6. 

H. EPA's Conductivity Benchmark Is Not A Good Predldor ofBioloeica.llmpainneol 

Under the National Guidelines, aquatic-water quality criteria are not supposed to result in either 
over- or under-protection. National Guidelines at 5. However, EPA's conductivity benchmark 
could result in both of those errors. For example, in West Virginia there are 409 waterbodies that 
are not impaired using West Virginia's stream classification index, but that have conductivity 
levels above EPA's criterion of 300 )lSI em. On the other hand, there are 290 wat.erbodies that are 
classified as impaired by West Virginia that do meet EPA's conductivity criterion. Accordingly, 
EPA's conductivity benchmark is not a good predictor ofbiological impairment, and could 
readily lead to overprotecting or underprot.ecting aquatic populations. 

I. The Coalition Supports The Conclusions of Other Technical Reports Regarding EPA's 
Conductivitv Benchmark. 

The Coalition has reviewed and analyzed the report entitled, "Interim Draft Report: Technical 
Review: A Field-based Aquatic Life Benchmark for Conductivity In Central Appalachian 
Streams," prepared by GEl Consultants, Inc. and submitted to the National Mining Association, 
dated July 12, 2010 (hereinafter GEl Report). The Coalition agrees with the conclusions set forth 
in the GEI Report (at pages ES-1 through ES-3), including the following7

: 

• "[M]ultiple stressor-response profiles are exhibited by the genera used by EPA to derive 
the conductivity benchmark and, thus, do not represent an internally consistent dataset 
from which to derive a regulatory benchmark using an SSD approach." 

• GEl's preliminary data analyses "indicate that conductivity alone is not the most 
appropriate parameter when trying to explain the variations observed among the Central 

common to the streams and potentially present ac higher conductivity levels Lhan considered deleterious by 
the current approach. 

6 We also have concerns regarding whether the data used by EPA was for representative years. The 
database used was for stream swveys conducted from 1999 to 2007. Those were drought years in much of 
t.he Uniteil States. EPA needs to assess whether this was the case for the Appalachian region surveyed. If 
so, use of those surveys could have resulted in a skewed database. 

7 In addition, a number of the concerns raised elsewhere in these comments are based in part on 
information provided m the GEl report and in the comments that have been submitted t.o EPA by the 
National Mining Association. The Coalition supports those comments and submittals. 
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Apppalachian macroinvertebrate commuruties with respect to water quality and physical 
habitat Rather, ionic composition, substrate, and channel features may be the most 
appropriate stressor variables to consider." 

• 'We conclude that the relationship between conductivity and changes in benthic 
roacroinvertebrate community structure is neither strong nor reliable enough to warrant 
derivation of a regulatory benchmark at this time." 

J. General Scientific Concerns: 

Beyond the specific scientific issues identified above, the Coalition also bas the foUowing general 
concerns with the Draft Report, which should be addressed by EPA before it takes any further 
action on the issues covered in that report: 

• EPA's Draft Report does not contain enough detail oo key elements of the Agency's 
analysis, such as the Kentucky data that are supposed to validate EPA's approach. 

• [n addition, much of the documentation supporting the Draft Report is contained in other 
documents, such that the Draft Report is difficult to evaluate as a whole . 

• The Draft Report does not clearly define the scope of the waters to which the 300 uS/em 
benchmark would be appropriate to apply . 

ill Conclusion 

For the reasons discussed above, EPA' s draft conductivity benchmark is not legally sound or 
scientifically defensible. EPA should not proceed further in finalizing or implementing that 
benchmark. Instead, to the extent that new or revised water quality criteria are necessary to 
address the concel1l.S noted by EPA, the Agency should use its standard, recognized methods for 
using laborawry data to develop water quality criteria for specific ions of concern. 

We hope that these comments from the Coalition will be useful to the Agency as it flllahzes the 
Draft Report. Please feel free to call if you have any questions or would like any additional 
information regarding the issues raised in these comments. 

Sincerely yours, 

Fredric P. Andes 
Coordinator 



APPENDIX A 
FWQC COMMENTS 

STATISTICAL CONCERNS REGARDING 
CONDUCTIVITY BENCHMARK APPROACH 

1) The weighting scheme used to construct each genus-specific distribution of extirpation 
concentrations is flawed. While it eliminates one source of bias, it creates another. An 
alternative approach is suggested that, together with what is contained in the Draft 
Report, will provide more definitive results. 

Explanation: For a given genus, g, the inner sum in the denominator counts the number 
of samples in bin i that contain genus g. Now w; = 1 In; and ni = M;, the number of samples 
in bini (so the use of two symbols for the same thing is confusing). So, the product ofw, 
and the inner sum of the denominator is the proportion of the samples in bin i that 
contain genus g . Correspondingly, the product of w; and the inner sum of the numerator 
is the proportion of the samples in bin i that contain genus g and have conductivity less 
than x. It is evident then that 0 :S F(x) :S 1 for all x, F(-ro)=O, F(oo)=l. and F is continuous 
from the left. F is thus a distribution function. The weighting scheme gives the same 
weight to all bins regardless of how many samples 1hey contain. While this removes a 
bias towards more heavily sampled bins. if introduces a bias towards less heavily 
sampled bins. To see this, consider two bins. one sampled 1000 times and the other 
sampled once. The weighting scheme gives equal weight to both bins. There is no benefit 
to having sampled some bin more frequenlly. In colloquial terms. the lazy sampler is 
according the same value as the hard working sampler. While the need to not bias 
towards the more heavily sampled bins seems laudable, the cure may be worse than the 
disease. 

It is not entirely clear why these bins were 0.048 log conductivity unilS wide. Presumably, the 
total range of log( conductivity) values was divided by some convenient number and 0.048 was 
the result. Figure 3, page 28. seems to confirm a range of approximately 0 to slightly more 
than 4 for log(conductivity) for samples collected March-October. Were that range divided by 
85. one would get 0. 048. This begs the question of why 85, but that is not terribly important. 
What is important is that Figure 3 makes clear that bins closer to the extremes of the range 
are much less frequently sampled than bins towards the middle oj1he range. An alternative 
scheme that would address both types of bias discussed above would be to divide the 
conductivity range into bins of equal sampling frequency (with some adjustment to 
accommodate tied values). These bins would be unequal in width on a log scale. but there is 
no inherent problem with that. The downside would be apparently cmder distribution 
functions 10wards the extremes. Whether this would be /:H~rter or worse than what was done is 
not obvious. It would have been helpful to compare results from both ways to determine what 
differences might arise.lfno appreciable differences in XC95 values result, that would 
provide greater confidence in the conclusions. If there were appreciable differences. that 
would cast doubt on the validity of the XC95 values and aJI subsequent calculations. 

2) The methodology for constructing distributions for inruvidual genera is flawed in 
another way, especially for less sampled genera, that can generate artificially low XC95 
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values, which in turn would lower the HC5 estimate from the species sensitivity 
distribution. 

Explanation: If an infrequently sampled geTTUS is mostly sampled at low conductivity sites, 
then the XC95 value for that genus may be artificially low. To illustrate, say there are 28 
samples at conductivity < 100 j.JSIL. 1 at 100, and 1 at 800 and in the latter sample, the genus 
is extirpated but it thrives in all other samples. XC95 for this genus is 100 pSIL, which is a 
poor reflection of the data.[See plot below.] There should be a requirement on the distribution 
of conductivities in samples for any genus included. 71Jis could be done in several ways. For 
example, by comparing XC95 as indicated to XC95 from a trimmed dataset with the highest 
and lowest 5-l 0% of observations omitted, examples such as just described would be revealed 
and could be eliminated or evaluated in a different manner. Something along these fines wru 
done to investigate possible confounders. 

Example Problem Distribution 
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3) The analysis of potential CQnfounding variables is simplistic and very likely to miss all 
but the simplest sorts of CQnfatmding. Multivariate statistical tools for evaluating 
confounding are dismissed by EPA on superficial, misleading, and inadequate grounds. 

Explanation: This is the one-parameter-at-a-time approach. It suggests a strong 
relationship independent of confounders but in fact, this checks only for simple 
confounding and ignore the possibility of confounding with, say, a linear function of 
individual "confounders", none of whom may be strongly correlated or associated with 
the effect on Ephemeroptera. 

Principal component or discriminanl analysis could be an important tool in developing 
understanding of more complex dependencies. It is unfortunate that EPA does not 

2 
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address either approach, as it would either demonstrate that the one-at-a-time approach 
to confounding is adequate or identify more complex confounding relationships that 
should be addressed. Even multi-variable regression might be valuable. In the natural 
environment, many factOrs act in combination and can produce effects no one of the 

· factors causes by itself The evaluation of confounders used in this report is interesting 
and useful but too limited to be considered definitive. 

4) The confidence interval for the derived HC5 value contains conductivity values 
observed in more than 25% of the reference streams and the HC5 value itself is only 28% 
higher than the 75lh percentile of the reference streams. This suggests that the valley fill 
streams must meet a requirement that an appreciable percent of reference streams fail to 
meet. 

Explanation1he 7 5t.lt percentile of undisturbed conductNity values, 234 f.JSICm, is very close 
lo the HC5 value der;ved 300 f.JS/cm. This suggests the HC5 value is unrealistic. Is the 95"' 
percentile from undisturbed streams above HC5? If so, this would seem to make the whole 
exercise absurd. The second set of samples included impaired sites and cannot be called 
background. The 25t.lt percentile from this sample is meaningless. The additional discussion 
of this approach given in section 5. 5, page 16, does little to alleviate the concern raised here. 
While if is clear that the maximum conductivity value found in undisturbed streams may not 
be representative, there is a lot ofrange between rhe 75tJ. and JO(/' percentiles. The report 
does not indicate how many reference streams were used in the 751

h percentile calculation. 

3 
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RE: Field-Based Aquatic Life Benchmark for Conductivity in Central Appalachian Streams 
Docket ID No. EPA-HQ-OW-20 I 0--0315. 

Dear EPA, 

The National Council for Air and Stream Improvement (NCASf) is pleased to submit comments 

concerning EPA's draft report titled A field-based aquatic life benchmark for conductivity in central 

Appalachian streams (EP A/600/R-1 0/023A, March 20 I 0). NCASI is an independent, non-profit research 

institute that focuses on environmental topics of interest to the forest products industry. Members of 

NCASl represent over 900/o of the pulp and paper production and more than 60% of the lumber and wood 

panel production in the United States. ln its capacity as a research organization, NCASI has a long 

history of collaboration with EPA on the use of sound science needed for the development and 

implementation of responsible environmental management practices. Evidence of this ongoing 

collaboration is the selection ofNCAS[ scientists as participants in numerous EPA and other panels 

including, recently, the Extended SAB Ecological Processes and Effects Committee, the FAC on 

Detection and Quantitation, and Secretary of Agriculture's Forestry Research Advisory Committee. 

NCASI considers it an bonor that EPA has again selected a NCASI scientist, Dr. Douglas McLaughlin, to 

participate on an EPA panel, the Advisory Panel on Ecological Impacts Associated with Mountaintop 

Mining and Valley-Fills. While NCASI members are not expected to be directly affected by decisions 

which are based on the ecological effects of mining and valley-filling operations, the science basis for the 

draft conductivity benchmark might be extended to other streams which have other sources of 

conductivity. To this end, and recognizing the challenges of developing useful field-based benchmarks of 

water quality efftx:ts, NCASI members are hopeful that the Advisory Panel will consider a number of 

topics related to the proposed benchmark to the extent that the scientific methods might be applied 

elsewhere for conductivity or other water quality targets. These suggestions are presented below. 
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Consistency of Science-Based Aporoach for Developing Field-Derived Values. Earlier this year, the 
Extended SAB Ecological Processes and Effects Committee (SAB EPEC) convened regarding derivation 
of numeric nutrient criteria and provided recommendations to EPA concerning the use of in-stream, 
effects-based data for developing water quality targets. The Advisory Panel should consider the 
recommendations of the EPEC as they may pertain to the methods used for establishing a conductivity 
benchmark. More specifically, we wouJd encourage EPA and the Advisory Panel to consider ways to 

explicitly align the approach used to develop this benchmark value for conductivity with comments 
provided to EPA by the SAB EPEC foUowing their review of EPA's draft "Empirical Approaches For 
Nutrient Criteria Derivation." Many of the scientific chaUeoges are similar, i.e. , characterizing a stressor 
response relationship using statistical or other methods, and supporting cause and effect through the use 
of detailed conceptual models and a weight of evidence approach. An over-arching concern is that field
derived values reflect cause-effect relationships and are predictive, within a specified level of uncertainty, 
of designated use impairment The draft conductivity benchmark docwnent appears to address a nwnber 
of the SAB EPEC's concerns about the drafi nutrient guidance. However, maximizing consistency 
among the approaches used to evaluate field data in order to derive regulatory thresholds for water quality 
parameters would be of~~ value to the water quality management community. 

Quantitative Characterization of Uncertainty in the Benchmark Value in Relation to Background Levels. 
Although it is not possible to characterize aU factors that contribute to uncertainty in the water quality 
impacts associated with a benchmark value, for certain factors, such as variability in aquatic toxicity test 
results or, in the case of the conductivity benchmark, extirpation concentrations, it is possible to provide 
quantitative uncertainty estimates. The draft conductivity benchmark document provides a 
characterization of the benchmark uncertainty, and we support the author's effort to do so. We wouJd 
encourage the SAB Panel to review this approach carefully as it may represent an approach that has 
applications to other water quality parameters. Further, the SAB Panel should provide guidance on how to 
compare this uncertainty estimate with the range of conductivities expected in background or reference 
slreams as part of the assessment of cause-effect weight of evidence. 

Aporoaches for Benchmark Validation. Validation of the conductivity benchmark is important to the 
utility of the benchmark as a water quality management tool, and the inclusion of a section in the draft 

conductivity benchmark document devoted to this topic (Appendix E) is to be commended._However, 
Appendix E appears to present very few details of the analysis of data from Kentucky that is used to 
support the validation of the West Virginia conductivity benchmark and the field based approach. The 
Advisory Panel sbould carefully review information related to validation of the benchmark, including the 
presentation and analysis of raw data, not only to evaluate tbe science in support of validation of this 
particular benchmark but to provide guidance on the validation of other field-based benchmarks that may 
be proposed in the future. 

Role ofLaboratorv Assavs in the Derivation of Field-Based Water Quality Benchmarks. Confirmation 
testing of cause-effect toxicity due to conductivity using taboratory assays is possible, appropriate, and 
necessary as part of the weight of evidence process. Narural systems are complex environments with the 
distribution and relative abundance of taxa driven by the independent and cumulative influence of abiotic 
variables and biotic interactions. Although t:he available data has suggested that conductivity may be a 
variable contributing to extirpation of certain taxa in the study streams, other environmental variables 
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may also play a role in the distribution of species in the dataset. The Advisory Panel should strongly 
consider the value of laboratory tests examining the effect of conductivity alone. Such data are important 
t.o building a weight of evidence that the relationship between conductivity and macroinvertebrate 
patterns in the study streams reflects cause and effect and to substantiate conductivity thresholds of the 
most sensitive taxa. 

The Mount et al. 1997 study referenced in the report is a good example of the importance of laboratory 
studies in evaluating cause-effect relationships and toxicity thresholds. The Mount et al. study was 
initiated, in part. because the researchers recognized that integrative parameters such as total dissolved 
solids, conductivity, and salinity are "not robust predictors of toxicity for a range of water qualities." 
During the study, more than 2900 acute bioassay tests were conducted using laboratory waters composed 
ofion.ic species common in natural waters (Na+, Ca2+, K+ Mi•. cr. HC03-, SO/). While the study did 
not originally include C<loduct:ivity measurements, the conductivity of the test solutions was reC<lostructed 
using the raw data (provided by Dr. Mount) and an analysis undertaken to explore relationships between 
C<lnductivity and aquatic tox.icity. That analysis is provided here, as Attachment 1, for consideration by 
the Advisory Panel. Among the findings from this assessment were that calculated LCso concentrations 
were highly variable, clearly dependent upon ion rompositioo, and trended in a manner opposite to that 
which would be expected if C<lnductance were a viable surrogate for toxic response. NCASI would be 
happy to make the raw data from this study available to the Advisory Panel. 

Characteristics of Stream Ecosystems to Which the Proposed Benchmark Would Apply. The benchmark 
report is mostly clear concerning the characteristics of streams from which data were used for purposes of 
deriving the benchmark. However, the report is not as clear as to specific limitations on the applicability 
oft.he benchmark. For example, the benchmark was derived from streams with drairulge area less than 
155 square kilometers. Should application of the benchmark be limited to only such streams? As another 
example, the report indicates that the benchmark was derived using daca from steams where conductivity 
was dominated by carbonate and sulfate. However, no specific limits as to the concentrations of these 
ions are recommended to guide tbe application of the benchmark to other regions or flowing water 
eC<lsystems. 

We hope that EPA and the Advisory Panel ftnd these suggestions helpful. 

RespectfuUy submitted, 

Paul Wiegand 
NCASI Vice President- Water Quality 
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ATTACH.MENTl 

Review of Bioa.J~say Data in Mount et al. 1 Reladve to 

Estimated Conductance of Test Solutions and L~ Concentrations 

The Florida Department of EovironmentaJ Protection (FDEP) is considering revision of the existing water 

quality criteria for specific conductance. The conductance criteria being considered were developed 

through an analysis of field data collected in Florida waters. The analysis employed was quantile 

regression, supported by a separate conditional probability analysis. A cause-effect relationship 

assumption between conductance and aquatic toxicity is implicit to these analyses . FDEP has indicated 

that it has not undertaken or identified in the literature any controlled studies that quantify a linkage 

between conductance and aquatic toxicity in the conductance range being considered as water quality 

criteria2
. In previous comments to FDEP, NCAS[ indicated that conductance is not, and would not be 

expected to be, a robust indicator oftox.icity to aquatic life within the ranges being considered by FDEP. 

A paper published in 1997 by Mount et al. provides support for these comments and has been provided to 

FDEP. The Mount et al. study was initiated, in part, because the researchers recognized that integrative 

parameters such as total dissolved solids, conductivity, and salinity are "not robust predictors of toxicity 

for a range of water qualities." During the study, more than 2900 acute bioassay tests were conducted 

using laboratory waters composed of ionic species common in natural waters (Na .. , Ca2
"', K• Mg2 

.. , cr. 
HC03-, S04 2} In response to ow- inquiry, Dr. Mount provided to NCASI the bioassay test data 

developed in the study. Conductance was not measured during the study. However, estimates of specific 

conductance for each test solution could be made based on the ion concentrations of the test waters whlch 

were carefully controlled during the study. Such estimates were generously provided to NCASI by 

Dr. Rich Pawlowicz of the University of British Columbia. Conductance estimates were made using a 

procedure recently published by Dr. Pawlowicz in Limnology and Oceanography: Methodl. 

The availability of estimated conductance values for the bioassay test solutions makes possible a 

qu.antitati ve assessment of the utility of conductance as a predictor of toxicity for species studied by 
Mount et al. That assessment is presented here in three forms: plots of bioassay test data vs. 

conductaoce, a plot ofLC5o data presented by Mount et al. (his Tabled 2 and 3) and estimated 

conductance, and Poisson regression analysis comparing the utility of a model based only on conductance 

and one based on the concentration of ions in test solutions. 

In reviewing the analyses presented below, it wiU be observed that the conductance values for the test 

solutions are, generally, much higher than the criterion being considered by FDEP. The estimated . . 

conductance vaJues for the test water solutions ranged between about 300 ~S/cm (conductance of the 

moderately hard reconstituted water used for standard bioassay testing) to more than 10,000 ~S/cm. 

1 Mount, D.R., Gulley, D.D., Hockett, J.R., Garrison, T.D., and Evans, J.M. 1997. Statistical models to p~icl the 
toxicity of major ioos to Ceriodaphnia dubia, Daphnia magna, and Pimephales promelas (fathead minnows). 
Environmental Toxicology and Chemislry. 16:2009-2019. 
1 The criteria arc expressed relative to conduclance of tl1e background water. Criteria in the range of 250 to 
1050 1-1S/cm are possible for waters with background levels of less than 700 1-1mhos/cm. Criteria for waters with 
background conductance levels greater than 700 J.lrnhos/cm would be 50% greater than background. 
~Pawlowicz, R.. 2008. Calculating the conductivity of natural waters . Limnology and Oceanography: Mer hods. 
6:489-501. 
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Bioassay Test Data vs. Conductance 

Figures 1 to 3 show the test data for the 96-hour fathead minnow, 48-bour D. magna, and 48-b.our C. 
dubia bioa.ss.ays vs. conductance. Plots for shorter test durations are not presented but are si.mjlar i.n 
appearance. Figw-es 4 to 6 show the same data presented in the prior figures but at a scale of conductance 
values between 0 and 3000 ,_.s/cm. The plots suggest that reliable predictions of organism mortality are 
unlikely to be made except for very high conductance values. In Figure I, for example, 100% survival of 
fathead minnows was observed at conductance values up to I 0,000 j.JS/cm, while 0% survival was 
sometimes (though infrequently) observed at conductance values less than 2000 J.1Sicm. C. dubia 

appeared to be more sensitive at higher conductance values but 100% survival was observed at 
conductance values near 6000 j.JS/cm in some tests while 0% survival was sometimes observed at 
conductance values less than 2000 j.JS/cm. 

Plot of LCc;o Data and Conductance 

Figures 7, &, and 9 show the LCso data presented in Tables 2 and 3 of the Mount et al. paper plotted 
against the estimated conductance of the test solution. In these figures, the LCso values for the 96-hour 
fathead minnow aod 48-hour D. magna and C. dubia bioassays are plotted for the ion pairings used for 
the test solutions. The figures illustrate the variability in LCso values as a function of the ion composition 
of the test solution.. For example, Figure 7 shows that the LC50 values are observed to range over an order 
of magnitude depending on the ion composition of the test solution. The conductance values of the test 
solutions also range over an order ofmagnicude. If conductance were a robust indicator of bioassay 
response, the general trend of the conductance data would reflect generally higher conductance levels for 
lower LC~0 concentrations. In fact, just the opposite is seen in aU three figures. The more toxic salt 
solutions (lower LCso concentrations) tend to have lower conductance values and the less toxic salt 
solutions (higher LC50 concentrations) have higher conductance values. These figures clearly show that 
conductance is not a useful indicator of toxicity for the species tested. 

Poisson Regression Analysis 

ln the original work, Mount et a\. developed models using logistic regression. These models suggested, 
for instance, that potassium ion concenrration was more important than sodium ion concentration with 
respect to bioassay response. The results of the Mount eta!. analysis yielded models that accounted for 
roughly 80% of the variably in the test data using the concentration of individual ions or variables based 
on ion presence and concentration. 

Using the data provided by Dr. Mount we applied a related statistical procedure, Poisson regression, to 
compare a model based only on conductance values to one based on the ion composition of test solutions. 
In setting up the model we treated each test species separately but combined the data for the various test 
durations by assigning a time variable as a counl of individual organism survival for each test duration. 
For fathead minnow data, for example, survival of each organism for each bioassay was assigned O=dead 
at 24 hours, 1 =dead at 4& hours, 2=dead at 96 hours, and 3=alive at 96 hours. D. magna and C. dubia 

data were expanded sim.ilar~y. but for values ofO, l , and 2, owing to test durations of24 and 48 hours for 
these bioassays. Before proceeding, we verified that the single ioo models showed results similar to those 
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found by Mount using logistic regression, i.e., ions ranked from most to least effect on toxicity were K ... 

Mg-.,.., HCo.-, cr. SO/, Na .. , and Ca2 
... 

The comparison of a model using only conductance with one using all ion concentrations is shown in 
Table l in terms of Akaike Information Criterion (AIC) values and R2 values. The AIC values are 
relative measures of model performance (and thus not comparable beh.\'een organisms). As rough rules of 
thumb, AIC differentials of less than 2 suggest that two models will perform similarly, while differentials 
of greater than 10 suggest that model performance is not close and the model with the larger AIC should 
be d.iscarded4

• 

Table 1. Comparison ofModel Performance 

Model for Ions Only Model for Conductance Only 

AlC R1 AIC R2 

Fathead Minnow 6266 0.280 8021 0.077 

C. dubia 23561 0.198 25098 0.145 

D. magna 5850 0.259 6510 0.174 

As shown in the Ulble, the AIC values for the conductance-only models are always much larger than those 
for the models using individual ion concentrations. Similarly, the R2 values indicate the model using ion 
composition explain more of the variation in the data than do the models using only conductance. It 
should be noted that c.he R2 values shown in Table I are much lower than those reported in the Mount et 
al. paper. This is likely the result of differences in the procedures for calculating R2 values5 and Mount's 
rather thorough treatment of alternative models, including c.he use of derived variables, as compared to 
our assessment of just two model cases. Regardless, R2 values for Poisson models should be given less 
weight in favor of AlC values that are well-defined in statistical theory. 

Summary 

The data presented in tbe Mount et al. paper provide information underscoring the importance of ion 
composition, not merely the overall ion concentration, to the bioassay respoo.se ofcest organisms. By 
coupling the data from the Mount et al. srudy with estimated conductance values for the test solutions, the 
potential utility of conductance as a surrogate for toxic response can be seen more directly. The three 
assessroems provided here show that conductance values of test solutions used in these concrolled 
laboratory experiments, particularly those in the range of 0 to 3000 J.~Sicrn, did not appear to prediccably 
correspond with bioassay results. Calculated LC50 concentrations were highly variable, clearly dependent 

4 Bwnham, K.P. and Anderson, D.R. ( 1998). Model Selection and Multimodellnfcrence: A Practical information 
- Theoretic Approach, second ed. Spnnger. p. 70. 
s R2 values in Table I were calculated using a method described by Sbtatland, Kleirunan and Cain in One more lime 
aboul R1 measures of fit in logistic regression. www.lrz-muenchen.de/-wlm/ST004.pdf. Procedures used by Mount 
et al. were not provided in the paper. 
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upon ion composition, and trended m a manner opposite to that which would be expected if conductance 

were a vi abk surrogate for toxic response. Finally, the development of statistica l models sho""ed that one 
based on conduct~m~·e pert'ormed much more poo~ly than one bClsed on ton compositton of the test 

solution_ Taken together. the analyses provtded here tend to support the conclusion in Mount et at. that 

conducti vtry is not " robust predtctor of tox ictry for a range of water quali ties. 
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APPENDIXB 

SUPPLEl\1ENT AL MATERIALS RELEVANT TO THE 
RECOMMENDED DETERMINATION 

1. Memo Re: -Review of Relevant Sections of EPA MTM Repo~ Prepared by GEl 
Consultants for Karen Bennett, NMA (July 7, 2010). 

• Preliminary report on EPA's defmition and focus on headwaters. Suggests that EPA's 
definition of headwaters is internally inconsistent and fundamentally flawed, that most 
valley fills will actually occur above EPA's definition of headwaters, that EPA does not 
show how headwaters are uniqueiy important, and that EPA fails to demonstrate a causal 
relationship between loss of headwaters 11nd water quality. 

2. A White Paper: Comments on "A Field-based Aquatic Life Benchmark for 
Conductivity in Central Appalachian Streams,'' prepared by Norwest Corporation for 
NMA (July 12, 201 0). 

• Discusses errors in EPA's methodology for deriving the conductivity benchmark, and 
concludes that EPA has failed to demonstrate that there is a causal relationship between 
conductivity and abundance of specified genera. 

3. NMA Comments Re: ''The Effects of Mountaintop Mines and Valley Fills on Aquatic 
Ecosystems of the Central Appalachian Coalfields!) and "A Field-Based Aquatic Life 
Benchmark for Conductivity in Central AppaJachian Streams" (Sept. 3, 2010). 

• Criticizes the use of conductivity as benchmark. the application of this benchmark to 
NPDES permits, EPA methodology generally, and EPA's attempt to enforce the 
conductivity criteria under the CW A. 

4. NMA Comments Re: "The Effects of Mountaintop Mines and Valley Fills on Aquatic 
Ecosystems of the Central Appalachian Coalfields" (Sept 3, 2010) . 

• Separate comment criticizing EPA's estimate of headwater stream loss, arguing that EPA 
Jacks legal authority to implement its conclusions and is attempting to rewrite the PElS, 
and finding specific fault with sections on selenium and mitigation. 

5. UW AG Comments Re: "A Field-Based Aquatic Life Benchmark for Conductivity in 
Central Appalachian Streams" (Sept. 3, 20 10). 

• Criticizes both the legaJ authority of EPA to use the conductivity benchmark and the 
scientific bases for the conclusion that conductivity is causally related to impairment 



6. Technical Memorandum Re: Proposed Conductivity Benchmark, Prepared by Aaron 
Redman, HydroQual for William Adams, Rio Tinto (Aug. 30, 2010). 

• Concludes that the technical basis for the benchmark is weak and faulty in places, and 
that it must be expanded Lo include waters that are naturally high in conductivity. 

7. Federal Water Quality Coalition Comments Re: "A Field-Based Aquatic Life 
Benchmark for Conducti-vity in Central Appalachian Streams" (Sept. 3, 2010). 

• Criticizes both the legal authority of EPA to use the conductivity benchmark and the 
scientific bases for the conclusion that conductivity is causally related to impairment. 

8. NCASI Comments Re: "A Field-Based Aquatic Life Benchmark for Conductivity in 
Central AppaJachian Streams" (July 9, 2010). 

• Questions several methods and conclusions used by EPA to reach its proposed 
benchmark. 

9. Research Environmental & Industrial Consultants, Inc. Comments Re: "A Field-Based 
Aquatic Life Benchmark for Conductivity in Central Appalachian Streams," Prepared 
for WV Coal Assoc. (Apr. 7, 20 10). 

• Questions several methods and conclusions used by EPA to reach its proposed 
benchmark. 

10. WVDEP Comments Re: "A Field-Based Aquatic Life Benchmark for Conductivity in 
Central Appalachian Streams" and ''The Effects of Mountaintop Mines and Valley Fills 
on Aquatic Ecosystems of the Central Appalachian Coalfields" (July 13, 20 I 0). 

• Takes issue with EPA's characterization of what the benchmark is and bow it should be 
used, why EPA focused on particular genera and regions, and suggests some technical 
errors. 

11. The Appalachian WildJife Foundation, Inc. Comments Re: ''The Effects of 
Mountaintop Mines and Valley Fills on Aquatic Ecosystems of the Central Appalachian 
Coalfields" (June 9, 2010). 

• Criticizes EPA· s characterization of reclamation practices, as well as EPA's conclusions 
regarding the benefits of reclaimed land to wildlife. 

12. Joint Coal Industry Comments on the Mountaintop Mining/Valley Fill Draft 
Environmental Impact Statement (PElS) (Jan. 6, 2004) (submitted Sept. 8, 201 0). 

• Comments submitted in 2004 in response to the MTM DEIS- discusses a number of 
parallel issues (submitted by NMA in response to the Benchmark report) . 
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13. Status of the Industry Understanding of the Effects of Mountaintop Mining and Valley 
Fills on Aquatic Resources, Prepared by Potesta & Associates, Inc. (May 2006) (submitted 
SepL 8, 201 0). 

• Report prepared for Jackson Kelly in 2006, in response to criticism from OVEC 
(submined by NMA in response to the Benchmark report). 

14. Permitting Guidance for Surface CoaJ Mining Operations to Protect West Virginia's 
Narrative Water Quality Standards, WVDEP (Aug. 12, 20 LO). 
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April 7, 2010 

W"V 0lal Association 
P.O. Box 3923 
Charleston, WV 25339 
Attn; Mr. Jason Bostic 

RE: Comments to tbe EPA's "A Field-based Aquatic Life Benchmark for Conductivity in 
Central Appalachian Streams". 

Mr. Bostic: 

Below are my initial comments after reading the EPA's paper on a benchmark for conductivity 

for Appalachian streams. 

Article is noted as being a ''Draft", and one should not cite it or quote from it. 

Executive Summary. Rather "reaching'' to state that the benchmark for conductivity of 300 
!J.s.lcm derived from West Virginia is expected to be applicable to same regions in OH, P A, TN, 
and MD, but the very "data from those states have not been analyzed" (Page xiii). 

Additionally, EPA states in the ES that the data were derived from "all-year data". This 

statement seems to go against a recent statement from EPA Region 3 that recently critiqued our 
sampling dates as being "on the very frrst (Aprill5) and very last day (Oct 15) of tbe appropriate 
index period for WVSCI". For this reason, should not the EPA have only utilized samples from 
well within this 6-month window, and not included ones collected outside ofthis sampling 
period'! 

1.2. APPROACH. To generate the species sensitivity distributions (SSDs), the EPA used 
laboratory toxicity tests to estimate the levels of conductivity which would be toxic to each 

Genera of aquatic ~ect. On Page 2, Line 28, tbe EPA states that they based the SSDs on 
"laboratory toxicity tests", but on Page 3; Line 1, the EPA states that "for the conductivity 
benchmark, the SSDs are derived from field data". Which was it? Also, was the hardness of the 
test solution adjusted to mimic the very hard waters typically found below mining operations? 
The elevated hardnesses would "mask" wme toxicity effect of most chemical constituents in-the

field, thus the typical levels of conductivity (or other contaminants) toxicity would be higher in

the-field compared to laboratory derived toxicity. 
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2.2 DATA SOURCES. Chemica~ physica~ and/or biological samples were collected from 

3,286 distinct locations during the sampling years 1999-2007. 

2.2. DATA SET CHARACTERISTICS. Biological sampling usually occurred once per 

sampling period (March through October) with the WVDEP (I 996-2007) sampling protocol 

Repeat samples from the same location were minima~ and were not excluded from the data set. 

REI Consultants was recently criticized by EPA Region 3 for NOT excluding repeat samples, a 

sampling practice referred to as "pseudoreplication". 

Several data points were excluded from the SSD calculations for various reasons; some for 

proper reasons, but others for reasons which this reviewer feels that they should not have been 

excluded. These include those data sets excluded 1) due to high levels of chlorides (Page 6; Line 

27), and 2) for organisms where the Genus was NOT located at WVDEP Tier 1 reference sites 

(Page 6; Line 33). Ths is an obvious fault oftbe SSD calculations, and represented close to 10% 

of the overall genera. Other examples of data excluded which were deemed to be inappropriate 

to this reviewer were that genera were excluded when they appeared at less than 30 of the 

sampling locations. These could have been organisms which appeared in close to 40% (30 of the 

75 reference sites) of the sites sampled, but were nevertheless excluded. Lastly, sites were 

excluded if they had a pH level< 6. This is very misleading as many undisturbed headwater 

streams contain low pH levels depending upon streamflow, season., and riparian cover species. 

These sites should definitely NOT have been excluded as the organisms inhabiting these reaches 

would be adapted to the lower pH levels, and likely higher conductivity levels, in naturally

acidic, undisturbed waters. 

3. METHODS. The EPA's own definition of extirpation is defined "as the depletion of a 

population to the point that it is no longer a viable resource or is unlikely to fulfill its function in 
the ecosystem (U.S. EPA, 2003)" (Page 8; Line 11 ). The key words are obvious to this reviewer 

as "population" and "function". The "population" of organisms must be affected to the point to 

where the resource is unable to fulfill a particular "function", such as convert leaf or detrital 

material into finer particulate organic matter (FPOM). The EPA bas fully mis-construe~ ~e 

definition witllln this paper to target individual genera, and NOT the full population as referred 

to in their own defmition of extirpation. Loss of individual genera do NOT necessarily alter the 

overall function of the stream as those genera remaining may be able to fulfill the targeted 

function. In essence, to re-iterate, loss of a few ultra-sensitive genera of aquatic insects will 

NOT alter the overall health, stability, or function of a stream Those taxa adapted to thrive in 

somewhat less than optimal water quality, will continue to provide the same functions as those 

taxa not present due to their inability to survive in less than pristine water quality. 
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Extirpation levels of conductivity were derived even when some genera occurred at high 
conductivity levels (Page 9; Lines 15-23). This is manipulation ofthe data to provide an 
extirpation level of conductivity to an organism that obviously can tolerate higher conductivity 
levels. Period. 

3.2. TREATMENT OF POTENTIAL CONFOUNDERS. As this reviewer described above, 
exclusion of sites with low pH should not have occurred as in many of these instances, the low 
pH may be due to a natural series of events, and the organisms inhabiting these streams are 
adapted to them (Page l 0; Line 5). 

The EPA removed sites which scored< 135 (out of200) on the EPA Rapid Bioassessment 
Protocol habitat score. They state that this removed "marginal" habitat conditions as a cause 
(Page 1 0; Line 17). However, the ''Marginal" category ranges from a score of 60 to 109. The 
next higher-quality category is "Sub-Optimal" which ranges from a score of 110 to 159. 
Removal of sites which scored less than 135 would have removed not only all "Marginal" 

scoring sites, but all those sites scoring mid-way into the "Sub-Optimal" category. While this 
reviewer understands the reason.i.og of removing "Poor" to "Marginal" habitat sites from the 
calculation of the XC95 values due to confounding effects, only sites scoring< I 09 should have 
been eliminated, not< 135. 

Removing sites with fecal coliform >400 colonies/lOOmL (Page 10; Line 20) appears to have 
removed well over half of the data set since the median value for fecal coliform was 175 
coloniesllOOmL and the 75th percentile was 600 colonies/lOOmL (Page 25; Table 1). This data 
should have been included. 

3.5. ESTIM.A TING BACKGROUND. Background conductivity was different for the spring 
season compared to the summer season. There was also almost a two-fold increase in 
background conductivity between Ecoregion 69 compared to Ecoregjon 70 (Page 12; Lines 4-
13). For this reason, the data between Ecoregions should have been separated by region, AND 
by season, and different extirpation levels should have been established between the regions and 
seasons. This is a very serious error, as there are undoubtably major differences between the 
ecoregions, which were not addressed. 

5.1. SELECTION OF INVERTEBRATE GENERA. As this reviewer has stated previously, 
inclusion of genera which are found at sites with only minimal disturbance as defined by 
reference sites causes the calculated overall value used for the extirpation level of conductivity to 
be severely low. We feel that this was a gross error in the calculation of the extirpation leve~ 
and should be correC!_ed by adding in ALL genera collected at ALL 1,271 probability-based 
samples collected from Ecoregions 69 and 70. 
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In response to the EPA's observation that tbe summertime HCos was higher than the springtime 
HCos, the EPA's deduction tha1 certain genera "clearly do not tolerate those conductivities in the 
spring" is misguided (Page 15; Line 36). The reason that the HC05 was higher in the 
summertime was due to those sensitive genera were not collected as they had already emerged 
during springtime (sensitive mayflies), and would not be expected to be present. It was not a 
result of them not being able to tolerate the higher conductivities; only that they are nonnally not 
present during the summertime. 

5.3. INCLUSION OF REFERENCE SITES. EPA states that "ifhigh quality (i.e. reference) 
sites are not included in the data set, effects on sensitive species will not be incorporated into the 
benchmark'' (Page 16; Line 20). This reviewer completely agrees with this statement. However, 
the opposite is also true io that if lower quality sites are not included in the data set, effects on 
the more facultative and tolerant genera will not be incorporated into the benchmark. Thus, the 
EPA has left out a very large proportion of the overall benthic community which inhabits the 
streams surveyed for this paper. If it is a goal to prO(ect the aquatic community, and not merely 
the ultra-sensitive genera, then all genera should be included within the data set. Including only 
the sensitive organisms, collected at only the best reference sites, and then stating that the goal 
was to protect 95% of the genera found in the streams io Ecoregions 69 & 70 is completely 
biased. Include all genera collected, from all sampling locations, and then set the overall 

extirpation level to protect 95% of all genera. EPA used only the "best 75% of tbe reference 
values" (Page 17; Line 10) and ''tbe 35 most sensitive genera" (Page 30; Figure 7) which again, 
is completely biased, wtScieotific, and manipulative, at-best. 

A.2.4.1. Specificity of Genera. The EPA makes a comment that the findings of Pond eta/. 
(2008) were consistent with analyses of data from Kentucky (Page 49; Line 7) . The data from 
Pond et al. (2008) was part of the same data utilized by EPA from Kentucky. 

A.2.S.l. Laboratory Tests of Defined Ion Mixtures. The EPA contends that conductivity 
levels oftox.icity tests of daphnia and fathead minnow using potassium sulfate and potassium 
carbonate wer~ ~nsiderably lower (438 and l ,082 IJ.slcm) than levels of conductivity measured 
"below some valley fills which were greater than 4,000 J.lS/cm'' (Page 40; Lines 32 - Page 41; 
Line 3) . The EPA misses the point in that the bulk of the conductivi1y of mine waters is 
primarily comprised of calcium and magnesium, and very little potassium, and that these 
constituents are mucb less toxic than potassium 
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B.4.2. Organic Enrichment. EPA sUites that ''the data show no indication of significant 
confounding associated with fecal coliform counts and effects attributed primarily to organic 
enrichment (see Tables B-9 and B-l 0)" (Page 72; Line 1 0). Then, why did the EPA eliminate all 
data which bad fecal coliform counts> 400 colonies/1 OOmL? As stated by this reviewer 
previously, this data should have been included within the dataset utilized for the calculation of 
the extirpation levels. 

B.S. Summary of Actions Taken to Address Potential Confounding. EPA states that "low 
pH is a potential confounder, but sites with pH< 6 were removed from the data set when 
calculating the benchmark value" (Page 75). They go on to state that the influence of selenium 
could not be evaluated due to poor data and should be investigated. It appears odd to this 
reviewer that out of the numerous chemical constituents found .in large concentrations in mioe 
waters such as aluminum, iron, manganese, etc., that selenium be continually mentioned within 
this paper. Especially when ''toxic levels of selenium appear to be relatively uncommon" (Page 
75; Line 29). rfselenium is further investigated, and found to be a potential confounder, will 
these data be eliminated from the calculation of the XC values? 

Figures D-1 . Surely more individuals were collected than what are illustrated in these graphs? 
Of I ,271 samples, only 19 Drunetla, 19 Isoperla, 15 MacCaffertium, l9 Leptophlebia, 19 
Epeorus, and 21 Ephemerella were observed? Ifthe dots represent the presence of at least one 
individual at that particular conductivity leve~ then the graphs still appear to be lacking data as 
surely there were more than 15- 21 separate conductivity levels at which the above genera were 
present. These graphs should include aU individuals, or at least a point on the chart at which 
some !-ndividuals of the selected genera were collected per conductivity. Again, the graphs 
appear to be lacking most of the data collected. 

Sincerely, 

Ed J. Kirk 
Director- Biological Division 
R.E.I. Consult.ants, lnc. 
225 Industrial Park Road 
Beaver, WV 25813 
304-255-2500 Beckley, WV office 
540-570-3149 cell 
ek irk@re icla bs. com 
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RE: Comments to the EPA's "A Field-based Aquatic Life Benchmark for Conductivity in 
Central Appalachian Streams" (Continued). 

Article is noted as being a "Draft", and one should not cite it or quote from it. 

Executive Summary. The benchmark for conductivity, 300 ).lS, concluded by this report to 

extirpate 5% of the species found in mined areas of Appalachia is misleading. Genera of insects 

have been left out that are common, some even native, to the area in question. Nearly all of these 

taxa left out are known to be tolerant. Manipulation of the data to include only the most 

sensitive taxa present in the region invalidate the results achieved by this experiment. 

2.2. DATA SOURCES. On page 6 lines 3 through 6, EPA states "All contracted analyses for 

chemistry and macroinvertebrate identiiication follow WV's internal quality control and quality 

assurance protocols. This is a well-documented, regulatory database. We judged the quality 

assurance to be excellent based on the database itsel~ supporting documentation., and experience 

of EPA Region 3 personnel" This statement is bold considering that WV -DEP contracts Third 

Rock Consultants, LLC outofLexington, KY for ail macroinvertebrate identifications. Jftbis 

data is going to be used for PUJTlOSes of legislature, WV -DEP should be required to submit a 

minimum of 10% of their data to other consultants, preferably those located in the state of West 

Virginia, for QA/QC purposes. Certain genera (especially those in the Family Chironomidae) 

could very easily be misidentified on a regular basis by the same taxonomists from the same 

consultant, even if in-house QNQC protocols are followed and effective. These possible 

misidentifications suggest problems with the data presented in this report. 

2.3. DATA SET CHARACTERISTICS. [t seems interesting that the 18 taxa listed in Table 

3 on page 26 are almost aU facultative/tolerant genera. Only the single genus Nanocladius of the 

Family Chironomidae was considered to be on the higher end of the sensitive range with a rating 

of3 reported for the region (with 10 being the most tolerant and 0 being the most sensitive). In 
fact, the mean tolerance (taken from Appendix B of the ''RBP for Use in Streams and Wadeable 

Rivers", Genus Tokunagaia not listed and not included in the mean) for the reported 17 taxa was 

a 5.86 and would be considered tolerant. Numerous other genera have also been eliminated from 

thjs study, but a list of these genera is not reported. EPA states that 213 genera occurred at the 

75 reference sites, yet settle for using 128 and 129 genera for the studies performed in 
Ecoregions 69 and 70, respectively. It seems that if all genera were included, not just the most 

sensitive taxa and/or what EPA considers to be indicative of an unimpaired ''reference" worthy 

taxa, the benchmark level for conductivity that is determined by this study would certainly 

mcrease. 
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3.0. METHODS. The definition of extirpation used in this report states "as the depletion of a 
population to the point that it is no longer a viable resource or is unlikely to fulfill its function in 
the ecosystem''. This definition stresses the importance of the function which the population 
performs. So which is more important, presence/absence of all (greater than 95%) native taxa of 
insects or the function ofthe stream? This report submitted by the EPA attacks the fact that 
valley fill mining operations cause the loss of sensitive taxa of aquatic insects, and does not 
assess whether or not the function of the stream has been altered. Does the loss of the most 
sensitive taxa of insects due to elevated conductivity actually change the function of the stream? 
It seems more information is needed to make this determination. A relevant example: Mayflies 
serve mainly as gatberer/coUectors and as a source of food for both vertebrate and invertebrate 
predators. When a certain species of mayfly is eliminated from a stream reach due to elevated 
conductivity, or whatever reason, does the stream's function change? Yes the mayflies may have 
been el.iminated and the stream seems different just in that sense, but has it really been impaired 
and/or its function altered or eliminated all together? Won't other less sensitive taxa of insects 
(e.g., Oligochaetes & Cbironomidae that serve mainly as gatherer/collectors and a viable food 
source for the same predators as the mayflies) take the place and function of the missing mayfly? 
Isn't this how eva Jut ion works and how adaptation occurs? Alterations in the environment, 
whether man-made or naturaL force species to adapt. Some compete and some do not. Human 
activity is certainly a catalyst, but species extirpation is a naturally occurring process. The 
reviewer found it unclear why Oligochaetes were not included in this study. Many Oligochaete 
species are specifically aquatic and known to be semi to extremely tolerant. It appears that their 
exclusion, like the other tolerant genera. was left out on purpose to keep the conductivity 
benchmark low? 

5.1. SELECTION OF INVERTEBRATE GEI\'ERA. On page 15, lines 17 through 18, 
EPA states "In this particular case, using all genera including invasive species would increase 
HCos by only 2% in the full year data set.'' Where is the proof behind this statement? The 
reviewer is skeptical to believe this low of a number. EPA continues with 'We restricted genera 
used in analysis to those recorded at a minimum of30 sampling sites to reduce the chance that an 
apparent extirpation is due to sampling variance and to increase the likelihood that the models 
and exploratory analyses for potential confounding are reasonably strong." Was this 30 
sampling sites taken from the whole of3,286 locations, meaning less than l% ofthe sites 
contained these genera? Or, is it 30 sampling sites from the 75 reference sites, meaning less than 
40% of the sites contained these genera? There's a big difference here, but no clarification was 
found in the repon, by the reviewer. Also, couldn't extirpation occur as a result of sampling 
variance for a genus that isn't one of the least common in occurrence? It seems less likely, but is 
still possible. The opinion of the reviewer is that sampling variance should merely be accounted 
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for and reported, instead of data being removed from the calculations to try and prevent 
confounding due to sampling variance. 

5.5. BACKGROUND. On page 17, line 4 the EPA uses a reading of234 )lS as a background 

conductivity level for Ecoregion 70. The benchmark of 300 )lS set by this report as a limit for 

"impairment" is only 28% greater than trus background leveL One would think that a few 

shovels of dirt could potentially elevate a nearby stream that already bas a conductivity of234 
)lS to 300 )lS. 

A.2.5.2. Laboratory Tests of Mine Discharges. The references mentioned io this section are 

shaky at best with regards to scientific merit when authors assume results. The selenium level of 

8.5 )lg/L could easily have been the culprit that killed Jsonychia bicolor. Salinity, however, was 

"likely" the cause? Possible, but so is the likelihood that the toxicity was indeed due to high 
seleo.ium levels. 

A.2.7. Evaluation of the Body of Evidence. Statements made in this section such as, "The loss 

of genera .. . is rare when conductivity is low(+++)." are completely unfounded and more often 

than not, untrue. The extirpation, invasion., and redistribution of species of insects both aquatic 

and terrestrial are controlled by many, many different variables, some are naturally occurring and 

some are a result of human influence. Different species of insects are constantly battling for 

resources and niches available for them to inhabit and in-turn reproduce to further their species. 

Natural Selection derenni.nes which species compete and continue to reproduce and which do 

not, not human manipulation. Broad statements made in this section implicate human activity as 

the sole reason for increased conductivity levels in these Appalachian headwater streams, and 

determine that this increase in conductivity is tbe sole cause that affects the loss of aquatic 

genera. The variables that affect the genera present in these headwater streams are far greater 

than what is assessed, or even taken into consideration, in this study published by the EPA. 

More data and more calculations will be required to understand the "true" affects of mining 

operacions on Appalachian headwater streams. However, rhe reviewer agrees that the negative 

effects of high conductivity on certain sensitive taxa of aquatic macroinvertebrates are apparent. 

The reviewer also agrees that mining operations often elevate conductivity in nearby streams, 

especially those downstream from valley fills . The proof for these statements is readily 

available, but further assumptions are needed to link mining operations to the extirpation of 

aquatic genera present in Appalachian headwater streams. This report submitted by the EPA 

does oot provide the necessary proof to back up such an assumption. 

Appendix C. Page 95, line 30 lists Chironomus as present at a single reference site, yet page 26, 

table 3 states that Chironomus was "'excluded from the 95th percentile extirpation concentration 

calculation because they never occurred at reference sites." Which data table is the reviewer to 

8 
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believe? It again seems interesting that a mistake was made by not included a genera that bas an 

HC9s of> 11,646 ~S (the highest levels tested), even when the genera was in fact present at a 
reference site. Just including the 17 taxa that remain. the average XC9s was approximately 4, 750 

1-1S for these unincorporated genera. EPA states on page 67, lines 23 through 24 "Nor is the goal 

to equate the levels of confounders to an ideal or pristine level", but that seems to be exactly 

what bas taken place in this study. 

E.3. DATASET CHARACTERISTICS. On page 159 through 160, lines 35 through 1 EPA 

states "KDOW coUects 4-0.5 m2 kick samples in riffle/run habitat and composites them to yield a 
l m2 sample." Is this merely a typo, or does 4 times 0.5 really add up to 1? The reviewer finds 

these types of mistakes unacceptable for a document that could potentially be used for purposes 
of legis !ature. 

E.4. CONCLUSIONS. EPA continues with "Based on the similar results, we judged the 
method to be robust. The same aquatic life benchmark appears to be applicable to West Virginia 

and Kentucky streams in Ecoregions 68, 69, and 70." 

Table E-3. Comparisons of the sensitive genera and XC95 values. EPA claims that West 

Virginia and Kentucky have comparable benchmarks for aquatic Life, yet most genera XC9s 
values for the state of Kentucky are vastly different for the exact same genus in the state of West 

Virginia. For example, Wormaldia (the third most sensitive Kentucky genus) has an XC9s of161 

).IS in the s~te of Kentucky, but an XC95 of I ,533 ~S in the state of West Virginia. Oulimnius 

(the eighth most sensitive Kentucky genus) has an XC9s of378 11S in Kentucky and 2,791 J..lS in 
West Virginia. The average percent difference in XC95 score from Kentucky to West Virginia, 

just for the top 10 most sensitive genera, would be approximately 177.6% difference. To the 

reviewer this seems to be indicative of regions that have different beochrnark levels for aquatic 

life. 

S i.ocerely, 

Ryan Johnston 
Benthic Project Manager 
R.E.I. Consultants, Inc. 
225 Industrial Park Road 
Beaver, WV 258!3 
540-248-0183 Staunton, VA office 
540-414-4045 cell 
rjoh.o.ston@reiclabs.com 
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Comments to the EPA on the Document titled, 

''The Effects of Mountaintop Mines and Valley Fills on Aquatic Ecosystems of the 

Central Appalachian Coalfields'', Docket ID No. EPA=HQ-OR0-2009-0934. 

June 9, 2010 

Submitted by: David Ledford, President and CEO 

The Appalachian Wildlife foundation, Inc. 
1005 South Main Street, Suite 104 
Corbin, KY 40704 
Phone: 606-523-1323 

The Appalachian Wildlife Foundation (AWF) is a 501-c-3, non-profit w ildlife conservation 
organization committed to ecological restoration in the Appalachian region and has a focus on 

the restoration of wildlife and habitat within the context of energy development, particularly 
surface mining for coal. We are submitting the following comments on the EPA document, 

'The Effects of Mountaintop Mines and Valley Fills on Aquatic Ecosystems of the Central 
Appalachian Coalfields" (EPA/600/R-09/138A) and Docket 10 No. EPA- HQ-ORD 2009-0934. 

Our comments do not address all aspects of the EPA document, and we are not offering a line
by-line critique. Our comments are in reference to the statements that are made referring to 
the "preferred" methods for reclamation of a mine site. 

Here is an excerpt from page 61 of the document; 

"Reclamation to forested land uses, which are preferred over pasture or hay land uses, 
may take longer but are more consistent with the SMCRA and CWA (U.S. EPA, 2003, 

2005; Skousen et al., 2006)". 

Here is an excerpt from page 64; 

"As a result of these studies and reports, reforestation of mined land is emerging as the 

'best practices' post mining land use option, especially in mined areas that previously 
supported high-quality natural forests (U.S. EPA, 2003, 2005)". 

While pasture and hay land uses are legal and recognized post mining land uses (PMLU) for 
surface mines, Fish and Wildlife Habitat is also a legal and very widely prescribed post mining 
land use. Under the PMLU of Fish and Wildlife Habitat, anywhere from 30% to 80% of the mine 
site is reforested to some extent. The percentages can vary from state to state and how the 
state or federal regulations are interpreted by industry and regulators. The EPA document 

seems to make the assumption that a mine is either reclaimed as 100% grassland or reforested, 

with no combination of each. 



Stating that "reclamation to forested land uses" is preferred, or that "reforestation of mined 
land is emerging as the 'best practices' post mining land use option" is a value statement and 

not an objective, scientific observation. We are dealing with private lands and the objectives of 
the landowner have to be respected. Even when the landowner does not have a specific 
wildlife habitat or land use objective beyond the mining activity, there are often many other 
partners or parties that have preferences as to how mine Sites are reclaimed . 

In the southeastern coalfields of Kentucky there is a wild elk herd that numbers more than 
10,000. In 2009 and 2010 more than 461 000 people paid $10 to apply for a chance to obta in an 
elk tag and hunt elk. The economic impacts and activity around the Kentucky elk herd are 
growing every year and affecting hundreds of thousands of people. These animals are thriving 
on mine sites reclaimed with grasses and forbs, and trees in many places. At the time of this 
writing, Virginia is on the way to launching an elk restoration effort in their coal fields, 
Tennessee has an elk herd of 400 animals in their coal fields, and West Virginia will one day be 
an elk state as well. Elk are native to every state in the lower 48 except for Florida and a couple 
of states in the Northeast. The restoration of elk to the Appalachians is a tremendous success 
story and these animals are thriving on reclaimed mine lands. 

Along with elk in Appalachia, the coal fields of Kentucky, West Virginia, Virginia and Tennessee 
have experienced the restoration and return of wild turkeys, white-tailed deer, black bears, 
river otters, beavers, and wood ducks. Biologists from these state agencies will tell you that the 
highest populations of game species like deer and tu rkeys are within the landscapes impacted 
by mining. A spring day visit to reclaimed mine lands is often greeted by the whistling of 
Northern bobwhite quail, and the songs of many grassland and shrub habitat songbirds that are 
experiencing significant range-wide population declines. The list includes species like 
Grasshopper sparrows, Prairie warblers, Indigo buntings, Golden-winged warblers, Eastern 

Meadowlarks, and Horned larks . Birds of prey such as Short-eared owls} Northern Harriers, and 
several hawk species are common. 

With this said, there are many situations when reforesting more of the mined landscape would 
actually benefit edge and even a "grassland" species like elk. A permitted area might be in a 
landscape where there has already been extensive mining and reclamation with grasses and 
forbs, and reforesting the entire permit area might be needed to meet the habitat needs of 
even edge species. Concurrently} if the objective of the landowner is oriented towards ruffed 

grouse, forest songbirds or bat species, then complete reforestation would be the preferred 
option . Sol one cannot make a blanket statement that reforestation is the "preferred'' 

recta mation practice. 

As is mentioned in the EPA document, the US Office of Surface Mining launched the 
Appalachian Regional Reforestation Initiative (ARRI). This effort has been very successful in 
researching and developing techniques to improve tree growth and survival on mine sites . By 
using the Forest Reclamation Approach (FRA) of site preparation, research and experience has 
demonstrated remarkable results at growing trees. Th e FRA involves eliminating excessive 

surface compaction, ground cover competition, and inappropriate growth medium, then 



planting high value hardwood trees. The FRA offers many options and opportunities for wildlife 
habitat restoration on mine sites. 

However, there has been very little research and monitoring done on wildlife habitat 
restoration using these methods. ARRI has received little or no input from the wildlife 
conservation community and not a single state wildlife agency is a cooperator in this effort. 
While we believe that the tree planting and site preparation technology that has been 
developed through ARRI efforts can be very valuable tools to use in ecological restoration 
efforts, there are other issues to consider including the landscape context and the human 
dimensions factor . 

Conclusion 

The AWF is looking forward to working with EPA and other partners in seeking ecological 
restoration solutions for the coalfields of the Appalachians . Here are some bullet points as to 
what we believe needs to be done and what we are working to accomplish . 

> Through a literature review being conducted by the University of Tennessee, we are 
compiling all the scientific information that can be found regarding upland wi ldlife 
response to reclaimed mines in the eastern United States. We are includtng the Illinois 
Basin coal fields because the plant and wildlife species are very similar to what is found 
in the Appalachians. 

> We need to gather human dimensions data from the residen·ts of the coalfields of 
Kentucky, Virginia and West Virginia to learn more about the wildlife and habitat 
restoration they would like to see on mines in their neighborhoods. 

> We want to help landowners and mining companies choose a wildlife habitat objective. 

:;. With this information, and with the Appalachian state wildlife agencies' State Wildlife 
Grant Action Plans, we want to develop a landscape default template for choosing a 
wildlife habitat objective when the landowner has no preference. 

~ We offer technical assistance to the mining industry and to landowners to help them 

design mine reclamation plans to meet their objectives. 

:r We will be working with OSM and ARRI to ensure that wildlife ecology and habitat needs 

are a high priority in that initiative. 

~ As we help implement wildlife habitat reclamation plans we want to follow up with long 
term monitoring and research to gather data needed for adaptive management and 
continuous improvement of reclamation techniques. 

Thank you for this opportunity to comment 



January 6, 2004 

Mr. John Forren 
U.S. EPA (3EA30) 
1650 Arch Street 
Philadelphia., PA 19103 
mounta inloo. r3@epa.gov 

RE: Joint Coal Industry Comments on the Mountaintop Mining/Valley Fill 
Draft Environmental Impact Statement 

Dear Mr. Forren: 

Coal Operators and Associates, the Kentucky Coal Association, the 

National Mining Association , the Ohio Coal Association, and the West Virginia 

Coal Association appreciate the opportunity to share our views on this Draft 

Environmental Impact Statement (EIS) on MountaintOp Mining and Valley Fills 

(hereinafter, ''MTM") in Central Appalachia. This issue is extremely important to 

our members because many of them utilize coal extraction methods that require 

the construcrioo of head of hollow fills and valley fills in their coal mining 

operations in the study area. As recognized by the EIS, MTM operations are 

generally the most economical and efficient fonns of surface ruining in this area. 

EIS lii l-1 . 

Using valley and head of hollow fills in this region is absolutely necessary, 

because when mining is conducted in steep slope areas such as Appalachia, the 

volume of the spoil material is significantly greater than the volume of the 



overburden excavated from its original geological location. 1 Titis is true whether 

the mining methods are mountaintop mining, contour m.lning, or even, in many 

instances, when creating tbe necessary surface area to begin and support an 

underground mine. Consequently, the excess spoil must be placed in valley and 

head of hollow fills. MTM is a major factor in coal production in this area, and 

accounts for·~ to 1/3 of Appalachian coal production, and about 95% of the 

surface mining in West Virginia. EIS III I-23; III N-1. A brief description of the 

signatory trade associations to these comments follows. 

Coal Operators & Associates, Inc. (COA) is a trade association that 

represents nearly 300 member companies involved in the ownership, leasing, 

mining, transportation and preparation of coal in Eastern Kentucky; or, supply 

goods and/or services to the coal mining industry. Our members mine by both 

surface and underground mining methods and represent the majority of coal mined 

in Eastern Kentucky. 

The Kentucky Coal Association (KCA) is a non-profit corporation whose 

membership includes large and small, swface and underground coal operators in 

both the eastern and western Kentucky coal fields. KCA's membership also 

1 The volume of spoil is greater than the overburden that is eJ~cavated bealuse the material swells by as 
much as 25% when it is removed. See Bragg v. Robertson, 248 F .3d 27 5, 286 (4th Cir. 2 00 I), cert de:n ied, 
122 S.Ct. 920 (2002); See olso 1/ltnois So111h Projecr, inc. v. Hodel, 884 F. 2J 1286, 1292 {7u. CII. 
1988){recogni2ing that overburden from mining may swell in the range of 15-40% depending on how 
comp-act it was in its natural state). 
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includes a wide range ofbusinesses associated with the coal industry. The KCA 

seeks to promote the best interests of the Kentucky coal industry. 

The National Mining Association (NMA) is a national trade association that 

includes the producers of most of the nation's coal, metals, Industrial and 

agricultural minerals; the manufacturers of mining and mineral processing 

machinery, equipment and supplies; and the engineering and consulting firms, 

fmancial institutions and other firms serving che mining industry. 

The Ohio Coal Association is a non-profit trade association that is 

dedicated to representing Ohio's underground and surface coal mining production. 

Today, the Association represents close to FORTY coal producing companies and 

over FIFTY Associate Members, which include suppliers and consultants to the 

mining indusrry, coal sales agents and brokers and allied industries. As a united 

front, the Ohio Coal Association is commined to advancing the development and 

utilization of Ohio coal as an abundant, economic and environmentally sound 

energy source. 

The West Virginia Coal Association (WVCA) is a State coal trade 

association representing the interests of companies engaged in the extraction of 

coal in the State of West Virginia. WVCA's producing members account for 98% 

of the Mountain State's underground and surface coal production . WVCA also 

represents 250 associate members that supply an array of services to the mining 

industry in West Virginia These associate members include permitting 
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consultants, engineering finns, mining equipment manufacturers, coal 

transportation companies, coal consumers and land and mineral holding 

companies. WVCA's primary goal is promoting the continued viability of the 

West Virginia coal industry by supporting and facilitating environmentally 

responsible coal removal and processing through reasonable, equitable, and 

achievable State and Federal policy and regulation. 

Our comments are divided into several sections that will convey our views. 

First, we will provide some background information on the statutory and 

regulatory framework for mining in general and MTM in particular, under which 

our members operate. Second, we provide extensive general comments on the 

EIS. This section explains how the ETS shows that MTM has minimal individual 

and cumulative effects on the environment, highlights some of the significant 

positive aspects of MTM, and discusses its programmatic nature. The document 

will demonstrate that, based on the evidence in the EIS record, the best alternative 

to select would be Alternative III, including an explanation of why Nationwide 

Pennits (NWP) under Clean Water Act (CWA) Section 404 are appropriate in 

most cases for coal mining operations including mountaintop mining, and why 

individual penni ts are nonnally not appropriate in most MTM situations. Next, 

our comments analyze all 17 action \terns contained in the ETS. Third, we provide 

a section of specific comments on aquatic, terrestrial, and community impacts of 

MTM. 
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I. Background 

a. Mining in General, and MTM in Particular, is Very Heavily and 
Closely Regulated, but is also Expressly Sanctioned by Federal 
Law 

Mining is one of the most heavily regulated industries in American history. 

There are several statutes that specifically regulate mining, and many other general 

laws that are applicable to mining operations. Just some of the most significant 

Federal laws include the Surface Mining Control and Reclamation Act (SMCRA), 

the Clean Water Act (CW A), the Clean Air Act (CAA), the Endangered Species 

Act (ESA), and the Mine Safety and Health Act. In addition to all of these laws, 

and the thousands of pages of Federal rules in the Code of Federal Regulations 

pursuant to these laws that are designed to protect the environment and the public, 

there are hundreds of State laws that regulate mining. 

There are also several provisions in these laws and regulations that apply 

even tougher standards for some of the activities that take place at MTM 

operations. Although the law sets tough standards for operators mining in these 

areas, the indisputable logical corollary to this is that Congress has specifically 

sanctioned MTM by enacting these provisions. Some of these provisions include 

SMCRA sections 515(b)(3)(requiring restoration of approximate original contour); 

515(b)(22)(governing excess spoil placement); and 515(c)(2) and (3)(expressly 
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discussing MTM techniques). See also Office of Surface Mining (OSM) 

regulations at 30 C.F.R. 785.14 (MTM); 30 C.F.R. Part 824 (MTM); 30 C.F.R. § 

780.29 (stream channel diversions); 30 C.F.R. 816.57 (Stream Buffer Zone Rule); 

30 C.F.R. § 816.72 (Disposal ofExcess Spoil in VaJJey Fills); 30 C.F.R. § 

816.15J(d)(5)( relocation ofnarural stream channels). The EIS itself recognizes 

that "Congress acknowledged the necessity of valley fill construction in streams 

(in SMCRA § 515(b)(22))." EIS JI D-2. 

OSM regulations also recognize the necessity of mining in or near streams. 

30 C.F.R. § 816.43 expressly allows and regulates the diversion ofstreams. MTM 

and mining in or near streams is presumed necessary and valid by Congress and 

the regulatory agencies, such as the OSM, so long as adverse effects to offsite 

areas are minimized. There are additional protections in the law for areas that are 

designated as unsuitable for mining. In extraordinary circumstances, States may 

designate specific areas in § 522(a)·(d) of SMCRA, if the evidence in the record 

supports such fmdings by the State government. See also 30 C.F.R. §§ 761-764. 

Given all of these statutory and regulatory requirements that must be met, 

mining operations produce volumes of analyses and plans before they are issued a 

permit to build a rrune. During this process, the public is provided with numerous 

opportunities to provide input and comment on the permit application, and may 

object to the regulatory authority. 30 U.S.C. §§ 1263-1264. Even after the permit 
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is issued, Federal and State laws provide for regular monthly and quarterly 

inspections of surface coal mining operations to ensure their compliance with 

applicable laws, regulations, mine plans, and their permit conditions. 30 C.F.R. 

Part 842; 30 C.F .R.§ 840.11. In addition, mines are subject to inspection 

following any citizen complaint gjving rise to a concern that a violation of 

SMCRA or regulations has occurred. 30 C.F.R. § 842.12. 

The CW A, like SMCRA. is also crystal clear that valley ftll construction 

for excess spoil placement is permissible under Federal and State law. 

Environmental groups have repeatedly tried and failed to convince appellate courts 

that MTM is somehow illegal based on misguided interpretations ofthe CWA, 

SMCRA, and their implementing regulations. However, the 4!h C1rcuit Court of 

Appeals has clearly held that such a view of the law is wrong because: (I) EPA's 

and COE's interpretation of"fill material," which expressly included coal mining 

overburden placement in waters of the U.S. (including the streams at issue io the 

EIS), was a reasonable interpretation of the CW A; and (2) SMCRA anticipates 

that excess spoil from MTM "could and would" be placed in waters of the U.S.2 

As the EIS correctly notes, both the CW A and SMCRA recognize that 

incursions and disturbances of streams are frequently unavoidable. EIS li C-30. 

Congress, the administrative agencies, and the courts all recognize that Federal 
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law anticipates that excess spoil wiU be placed in streams. The real question is 

not whether MTM or excess spoil placement is permissible, but rather bow to 

regulate it. Therefore, the question is not what happens to the stream segment 

that is filled, but whether the downstream impacts or impacts to areas outside the 

permit area are so significant that they cannot be avoided or satisfactorily 

mitigated. With this background and this issue in mind, we next rum to an 

examination ofMTM, how it has been analyzed over the years, and what this most 

recent EIS teaches us about MTM. 

b. MDlJVFs have been Studied for Decades, and those Studies 
Have Consistently Demonstrated that they Are Acceptable 
Mining Methods 

As demonstrated above, Congress was well aware of MTMJVF techniques 

when it enacted the SMCRA legislation, and recognized the legitimacy of these 

practices through Federal law. MTMNF practices have been extensively studied 

and analyzed since that time as well. For example, in 1979, EPA authored a report 

concluding that MTM is actually environmentally desirable, and that head of 

hollow fills can reduce adverse environmental impacts. EPA concluded3 that: 

1 See Kentuckians for the Ccmmonwealrh v Rivenburgh, 317 F. )d. 425, 443 (4'h Cir. 2003}. 
3 Environmental Assessment of Surface Mining Methods: Head-ofHollow Fill and 
Mountaintop Removal, Interagency Energy/Environment R&D Program Report 
(hereinafter: "EPA EA of Surface Mining MeJhods''); U.S. EPA (July 1979) p. 6. 
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(1) Mountaintop removal mining is an environmentally desirable surface 

mining technique in the steep sloped terrain of southwestern West Virgjn.ia 

and eastern Kentucky when conducted in compliance with existing 

reclamation criteria; and 

(2) Head-of-hollow fill reclamation can reduce environmental impacts 

occasionally associated with other reclamation practices such as contour 

regrading in steep terrain or downslope spoil casting. Specifically, these 

improvements are realized in erosion and sedimentation control, spoil 

stabilization, revegetation success and land use potential. 

In 1989, the Department of Interior prepared a report to Congress on 

mountaintop mining. This report found that OSM and other Federal agencies are 

committed to studying the environmental impacts of MTM thoroughly. One of the 

key studies4 attached to rhe Congressional report, the WV Governor's Report, 

found that "numerous regulatory programs are in place ro assure protection of 

State water quality," and also found " ... no significant evidence of widespread or 

routine violations of State and Federal water quality standards ... " See WV 

Governor's Report at ENV9-I 0. It concluded that, "On balance .. . the positive 

• "State of West Virginia GoYemor 's Task Force on Mountainwp Mining and Related Practices," 
(December 1998)(hereinafle-r "WV Governor's Report'). 
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impacts of mountaintop removal mining can outweigh the negative impacts." See 

I d. at People-7. 

The current EJS contains an additional 30 studies on MTMIVF, and 

continues the trend of careful and continuous study, evaluation, and improvement 

of MTMNF practices. A summary and analysis of the contents of this latest 

comprehensive analysis of MTM!VF is explained below. 

II. General Comments on the EIS 

a. The EIS Demonstrates that in Most Areas ofC()ncern, MTM 
Does Not Raise Significant Issues 

Inspector Gregory: 

"Is there any other point to which you would wish to draw my attention?" 

Holmes: "To the curious incident of the dog in the night-time." 

"The dog did nothing in the night-time." 

"That was the curious incident," remarked Sherlock Holmes. 

From "The Adventure of Silver Blaze" by Arthur Conan Doyle 

i. Overall Impacts ofMTM 
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The EIS C<lmmissioned 30 comprehensive scientific studies over a span of 

four years to determine the impact of MTM on the study area, which includes 

parts of four different States in Appalachia. Based on this information, it is clear 

that the overall impact of MTM on the study area is not signiftcantly adverse. For 

example, studies found that despite the size of these MTM operations, about 98% 

_of the streams in the study are not directly impacted by MTM. EIS In D-2 . Only 

. slightly more than 1% of streams are actually filled, and many of those "streams5
" 

consist of areas that either flow only intermittently for part of the year, or are dry 

channels that contain water only immediately after a rainstorm6
• The EIS 

acknowledges that its estimates of potential future stream losses are overstated 

because they do not take into account avoidance, minimization, and mitigation 

already required by the 2002 Nationwide Permit (NWP) 21. EIS IV B-3. Such 

estimates are probably even more inflated, given that changes to the status quo 

made by any of the three Alternatives would improve environmental protection 

and better coordinate the CW A and SMCRA. EIS 11 B-1. The studies also found 

that even when aggregating all MTM activity over the past decade, about 97% of 

the study area was undisturbed by MTM. EIS II C-62. Finally, the evidence 

shows that MTM has been decreasing, both in numbers and in average size in 

recent years. EIS Il C-5. 

~ Regulatory agencies, such as the COE, define '"screams" much more broadly than the general public 
does. More common definitions of the term say it includes only '"A body of ronning water;" or "a steady 
current of a fluid." (emphasis added) See American Heritage Dictionary, 2"d Ed1tion. 
6 In Kentucky and Virgmia, many of the tills are not valley fills but rather head of hollow fills impacting 
only stretches of ephemeral streams. 
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In addition to the fact that these overall impacts are minimal, one must 

recognize that " . .. surface mining is a temporary use of the land and, with proper 

mining and reclamation techniques, the land is not irretrievable for a variety of 

future land uses." EIS IV F -1. Therefore, many of the impacts listed above, such 

as forest fragmentation will ultimately be a temporary phenomena. 

ii. Specific Impacts of MTM Found Insignificant 

1. Air Quality Impacts 

The EIS found that air quality concerns were not an issue with MTM. 

MTM has not been considered a major source of air pollution since it does not 

meet the criteria for major source air quality permits under Title V of the CAA. 

EIS III V-3. Moreover, except for ozone, monitoring stations reponed good air 

quality for all criteria air pollutants. EIS Til V -1. OSM regulations already 

specifically require an air pollution control plan. 30 C.F.R. § 780.15. 

In addition, the Mine Safety and Health Administration (MSHA), maintains 

separate air monitoring requirements for mining operations to protect mine 

workers, and has established enforceable exposure limits for respirable coal dust. 

EIS III V-4 MSHA regulations also require every mine to submit a ventilation 
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system and methane and dust control plan every six months. /d. Finally, MSHA 

is required by statute to make surprise inspections of every surface mine in the 

United States at least twice each year. 30 U.S.C. § 813(a). 

2. Impacts to Land, Blasting, Stability, Scenery, and 
Forest Cover Are Insignificant 

The studies found that land use is not a significant issue because "existing 

regulatory controls are adequate to address the issue." EIS 1I A-7. Likewise, 

blasting is not considered a significant issue with MTM because the studies 

concluded that "existing regulatory controls provide adequate protections from 

coal mining related blasting impacts on public safety and structures including 

wells." EIS li A-6. The EIS found that stability ofvalley fills is not a significant 

issue because there were "very low occurrences of stability failures, and those 

identified failu.res were generally minor in nature and posed no risk to public 

safety." EIS li A-8. Finally, the EIS found that scenery and culturally significant 

landscapes have statutory and regulatory controls that are adequate to address the 

issue. !d. 

The EIS explains that only 3.4% of the forested land in the study area was 

changed to grassland by surface mining7 over the past ten years (in WV, Valley 

1 For example, the ETS predicts that ifMTM continues at its cwrent raJe, there may be a JlQl.enttalloss of 
up to 3.4% of the salamander population in lhe study ares. EJS Appendix I at 92-93. AJthough we do not 
necessary concede that losses would be this dram;.lic, even if the eshmate is correct, lhe ETS predicts that 
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Fills (VF) account for only 0. 7% of forest loss). EIS Appendix I at V. Therefore, 

MTM does not have a significant adverse effect on forest cover, particularly when 

one considers that some of this land wi 11 be reforested through reclamation, which 

will be further facilitated by pending changes in OSM roles to encourage tree 

planning. Statistics from the EIS show that there is actually more forest cover 

today than there was in 1950.8 EIS III R-2. In addition, this land wit! eventually 

revert to forest through narural succession. EIS TV A-4. 

The EIS concludes that " ... impacts to soils from MTM!VF are not 

irreversible and that over time, soils similar to those that existed prior to mining 

are l.ikely to be re-established on reclaimed mine sites." EIS IV C-7. In addition, 

providing grassland areas and edge habitat in this region will have positive 

environmental benefits for many species that require diverse habitats to flourish. 

EJS Appendix I at 15. Fragmented forests have more edge habitat, and the 

creation of more edge habitat often corresponds to an increase in local species 

diversity as "edge" species are attracted to the region. EIS Appendix I at 43. 

3. Exotic and Invasive Species are not Invading; 
Threatened and Endangered Species are not 
Threatened 

there would still be an abundant salamander population of over 35 billion in the study area~r about 100 
salamanders for every man, woman, and child in the United St.ales. 
a This rrend is continuing. Data from the U.S. Forest Service indicates that the average cubic feet of forest 
growth exceeds the average annual rate of forest loss for ALL states in the region . EfS IV C-2 . 
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The studies found no evidence that MTM has contributed to the spread of 

invasive and exotic species in Southern WV. EIS lll F-16; Handel 2001. Nor is 

there a significant issue regarding the Endangered Species Act (ESA). The 

biological opinion issued in 1986 states that" ... surface coal mirung conducted in 

accordance with properly implemented State and Federal regulatory programs 

under SMCRA would not be likely to jeopardize the continued existence of listed 

or proposed species, or result in the destruction or adverse modification of 

designated or proposed critical habitats." EIS IV D-5. Another EIS study says 

that" .. . ample forest will remain in the West Virginia portion of the study area to 

maintain relatively high PEC9 scores, [but] impacts to many forest interior bird 

species are likely to occur." EIS Appendix 1 at 90. Finally, the EIS notes that 

"there are no significant differences among the No Action Alternative and 

Alternatives I, II, and III in terms oftheir ability to protect [threatened and 

endangered] species ." EIS IV D-7. 

4. Water Issues are not Significant 

The EIS found that flooding due to MTM is not a significant concern. The 

EIS found that downstream flooding potential is not significantly increased by 

existing mining practices so long as approved drainage control plans are properly 

9 PEC sta.nds for potmtial ecological condition, and is a value calculated to detenninc the ecologtcal health 
of a defined landscape scale, usually a watershed level, but this cumulative impact study did so on a State 
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applied. EIS IV I-7; Appendix H. ln addition, " .. . vaUey fills do not seem to be 

causing excessive sediment deposition on the first and second order streams." EJS 

HI D-8. " ... fT]he substrate characteristics of the filled, filled/residential, and 

mined classes were not substantially different from the unmined class." EIS UI D-

13. In other words, the EIS found no significant sediment problem that could be 

attributed to MTM. Finally, "the EIS studies did not conclude that impacts 

documented below MTMNF operations cause or contribute to significant 

degradation of waters of the U.S." EIS li D-9. 

The EIS suggests that change~ in water chemistry downstream from MTM 

operations are cause for concern . EIS IIT D-7. First, with respect to USEPA's 

water chemistry data, the USEP A identified problems with the quality 

assurance/quality control (QNQC) implemented during the collection and analysis 

of the water chemistry data, causing all the water chemistry data to be called into 

question. 
10 

Assuming these QAJQC issues do not change the overall conclusion 

that significant differences exist between the filled and unmined sites and berween 

the filledlresidential and urunined sires, supplemental studies conducted in 

conjunction with the MTMNF EIS studies conclude that neither the changes in 

the biological community, nor changes in water chemistry in the filled sites appear 

to have significant adverse impacts on the stream function with respect to 

by Stale level. According 10 the ElS, PEC is an effec1ive measure of biologic integrity. EIS Appendix I a1 
17. 
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downstream segments. Instead, these studies found sites influenced by mining 

continue to support abundant populations with representatives of all the functional 

feeding groups and stream function does not appear comprom1sed at these sites. 11 

Second, the evidence does not show a clear impact on the study streams by 

the mountaintop mining/valley fill activities. To the contrary, the data establishes 

that MTMIVF activities result in changes in water chemistry and biological 

communities typical of any large scale development project, e.g. road construction 

or residential development. Such changes in community structure are more likely 

the result of changes in temperature regimes, typical whenever ponds, dams or 

municipal discharges are present. ld Therefore, it is fair to say that any statement 

in the EIS attributing a cause and effect to a single activity where others such as 

temperature or ponds which provide a different food source are playing a role 

must be considered with caution. [n addition, it should also be noted that USEPA 

reported studies compare a mined site on a third, fourth or fifth order stream with 

an unmined site on a first or second order stream. No unmined sites were selected 

on third, fourth or fifth order streams. Changes in water chemistry and biological 

communities between first or second order streams and third or fourth order 

streams are expected. USEPA failed to consider changes associated with 

•{J These problems are discussed i.n the repon "A Survey of the Warcr Quality ofSt.reams in the Primary 
Region ofMountaimopJVaUey Fill Coal Mining" (April&, 2002). 
11 Arch Coal Supplemental MTR!VF EIS Study Report, April2002. 
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increasing stream order in data interpretation and presentation to the public. This 

flaw in the data must be addressed in the Final EIS. 

Finally, concerns about elevated selenium at test sites are minimized when 

considered in light of the latest scientific data on aquatic toxicity of selenium. 

EPA's current nationally recommended chronic criterion for selenium (5ugll in the 

water column) and 20 ug/l acute criterion have been adopted by many States and 

utilized in water quality standards programs. However, based upon the latest 

scientific knowledge on selenium toxicity, EPA made a decision to update the 

acute and chronic criteria for selen)um and published, in March 2002, a draft 

selenium criteria document. 12 EPA's draft document proposes a revised 

freshwater acute criterion (185 ug/!) in the water column and 7.9 ug/g (dry weight) 

in fish tissue that is considerably higher than the current national criterion. It is 

important co note that in some geographic areas in the study area background 

levels of total Se exceed 20 ppb, yet no acute toxic effects are observed. 

Therefore, the levels of concern expressed in the EIS studies become much less 

significant when considered pursuant to the agency's proposed revised criteria. 

The EIS found that "Overall, the abundance ofmacroinvertebrates was 

found to be similar in upstream and downstream stations or to be slightly higher in 

11 See Draft Aquwic Life Water Quality Criteria for Selenium 1002, EPA Contnlcl Na_ 68-C6-0036 (March 
2002 Draft). 
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downstream stations. EIS III D-9. This strongly suggests that MTM operations 

are not having an adverse impact on downstream water quality. Likewise, the 

studies note that: ''Biological conditions in the mined sites generally represented 

very good conditions, alfrlough a few sites did score in the good and poor range." 

EIS HI D-12. This strongly suggests that MTM can be conducted with minimal 

effects on the environment, provided that appropriate mitigation techniques are 

applied. 

Environmentalists have alleged that all of the above areas are at severe risk 

due to MTht As explained above and in the EIS, the scientific data from the 30 

comprehensive studies does not support the environmentalists' alannist 

predictions. At the end of the day, the EIS observed that: ''Watershed impacts 

directly attributable to mining and fills could not be distinguished from impacts 

due to other types of human activity.'' EIS II C-74. As Sherlock Holmes 

observed, the "dog that didn't bark" is a clue in and of itself. 

b. The EIS Demonstrates that MTM has Numerous Positive 
Benefits that Suggest it Should be Permitted 

1. MTM has Provided Environmental Benefits 

MTM bas resulted in improvements in water quality i.n several areas. 

Studies commissioned by the EIS have found that MTM resulted in improvements 
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in pH, iron, and manganese levels downstream. EIS Til D-7. As the EIS notes, 

''the Appalachian coalfields provide almost limitless opportunities for watershed 

improvement." EIS TV B-9. Such opportunities are presented both in the form of 

remining operations, which can greatly improve water quality and improve public 

safety be removing highwalls, as well as m.ltigarion conducted as part of the MTM 

process. 

Runoff and groundwater are stored in valley fills. EJS fV B-4. Valley fills 

hold approximately 7 times more water as their pre-mining coWltel-parts. EIS III 

H-4. This water is slowly released downstream, increasing base flows, lowering 

peak discharges, and moderating water temperatures. EIS fV B-6. An increase in 

base flow may eliminate intermittent flow, improving an intermittent stream to a 

perennial stream. 

MTM activity also creates ponds. The EIS recognizes that functions of 

man made ponds exist and may be considerable, and may tend to limit the effect of 

disturbances on the downstream watersheds. EIS III C-18 & 20; Wallace B. in 

EPA et al. March 20,2000. Wetland areas are being created at reclaimed mine 

sites. It is anticipated that wetland acreage has actually increased as a result of 

these steep slope (MTM] activities. EIS III D-19. These newly created wetland 

habitats, in conjunction with results from other mining reclamation efforts, have 

created habitat, such as grasslands, edge habitat, and scanered ponds that are 
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important for game species such as wild turkey, bobwhite quail, ruffed grouse, and 

white tailed deer. EIS III F-11 . Some forest edge and grassland species (certain 

reptiles, birds, mammals, raptors, etc.) are positively impacted by the terrestrial 

habitat diversity created by MTM. EIS TI C-75. The EIS documents that there has 

been an increase in the abundance of edge and grassland bird species at reclaimed 

MTM sites. EIS IJI F-7.13 

ii. MTM has Provided Economic and Social Benefits 

MTM has provided immeasurable economic and social benefits to one of 

the poorest regions of the United States. These mines provide h.igh paying jobs, 

economic activity for other businesses, taxes for governments and schools, roads 

(EIS Ill J-2), and land that, in certain cases, can be used for commercial 

development. 

The population in the study region is exceptionally poor. According to the 

Census, over l/3 of the residents in 24 counties in the study area are below the 

poverty level. EIS III P-2. What the study area lacks in personal income, it makes 

up for in natural resources. The area contains over 28.5 billion tons of coal. EIS 

ES-2 MTMIVF operations are generally the most economical and efficient fonns 

of surface mining in steep slope Appalachia and provide for the highest possible 

ll See also Wood and Edwards, 2001; Canterbury 2001 . 
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recovery of multiple coal seams. EIS rn I-I. Such operations may be able to mine 

as many as 18 seams. EIS III J-1. At current rates of coal production, this area 

could produce coal for the next l 00 years. 

One of the many benefits of rhese MTM operations are the high paying jobs 

and taxes created by the activity. Mining made up more than l 0% of employment 

in a number of the srudy area counties. EIS UI Q-5. Impacts are even greater in 

certain regions of the study area Whereas MTM operations account for about '!. 

to 113 of Appalachian coal production, in southern West Virginia, about 95% of 

the surface mining is done by the MTM method. Such impacts are also reflected 

in the tax revenues of these areas. For example, in West Virginia, 90% of the 

severance taxes come from coal. EIS III Q-10. Surface mining is particularly 

important to the economies of Boone, Logan, and Mingo counties . EIS HI Q-13. 

iii. Unnecessary Limitations on MTM Will Cause Both 
Economic and Environmental Harm 

Unnecessary limitations on MTM in the study area would have significant 

adverse consequences, for the economy, the people of the region, government, and 

the environment. The EIS recognizes that if mining costs increase too greatly in 

the study area, mining employment would drop and tax revenue from coal wou}d 

decline. Other studies have found that prohibiting valley fills in West Virginia 

would cause State tax revenues to decline by as much as $168 million annually, 
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plus an additional $83 million drop in County tax collections. 14 Commensurate 

school closings, and diminished State and government services would occur. EIS 

TV 1-2. The EIS also recognized comments in the record stating that local 

governments depend on revenues and taxes in order to provide police and fire 

protection, ambulance service, and education. EIS 1-20. Impacts to the private 

sector would be even greater, resulting in the loss of over 15,000 jobs and a $2.4 

billion decrease in economic output in West Virginia. See Marshall Study, cited 

supra. The EIS does not offer any significant economic activity that would 

replace MTM if it were lost 

Moreover, "if coal in the srudy area is rendered economically 

unrecoverable, it may never be mined ... " EIS IV F-1. This would be contrary to 

what is best for the environment, because it would waste natural resources and 

require coal to be mined somewhere else that may not involve the most 

economical and efficient form of surface mining that does not provide for the 

highest possible recovery of multiple coal seams. EIS III I-1. As early as 1979, 

EPA has stated that MTM may be preferable to other fonns of mining, such as 

contour mining: "Mountaintop removal may serve as an excellent alternative to 

contour mining in these mountainous areas primarily because of the potential for 

reduced environmental impact, improved reclamation, increase land value, 

1 ~ See "The Fiscallmplicarions of Judicially Imposed Suiface Mining Restrictions in Wesl Virginia,~ 
Marshall University Center for Business and Economic Research., (February 2001 ). 
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expanded land use potential and total resource recovery." EPA EA ofSwface 

Mining Methods at p. 25. [n addition, the Marshall srudy also found that mining 

firms would be "extraordinarily unlikely" to replace lost MTM tonnage with 

additional coal mined underground. Indeed, a policy that did not maximize 

utilization of our coal resources would actually violate OSM's regulations, which 

provide that surface mining activities must be conducted to maximize the 

utilization and conservation of the coal so that reaffecting the land in the future is 

minimized. See 30 C.F.R. § 816 .59. 

Finally, the EIS fails to address impacts to national securiry if the amount 

of coal reserves noted elsewhere in this document are excluded from recovery. 

There is no consideration for this Administration's National Energy Strategy, 

aimed at securing energy independence for the United States. This strategy relies 

heavily on the continued use of this nation's abundant coal resources as a low-cost 

and reliable source of energy. 

c. The EIS is Programmatic in Nature 

The agreement to prepare the EIS is contained in a settlement agreement 

that resolved Federal claims in the case of Bragg v. Robertson, 54 F.Supp. 2d 653 

(S.D. WV 1999). The stated purpose of the EIS is: 
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" . . . to consider developing agency policies, guidance, and coordinated 

agency decision-making processes to minimize, to the maximum extent 

practicable, the adverse environmental effects to waters of the United States 

and to fish and wildlife resources affected by mountaintop mining 

operations, and to environmental resources that could be affected by the 

size and location of excess spoil disposal sites in valley fills." 

64 Fed. Reg. 5778 (February 5, 1999). 

The EJS is nor specific to any particular action, but rather is a "Programmatic EIS" 

in that it evaluates broad Federal actions such as the adoption ofnew or revised 

agency program guidance, policies, or regulations. An EIS is not itself "final 

agency action" subject to judicial review. Standing alone, it does not establish any 

rights, obligations, or other legal consequences.1 5 A programmatic EIS is 

essentially procedural in nature and not substantive. In the future, policies will be 

finalized and rules promulgated based on information and analysis contained in 

the EIS, but the EIS itself does not change any current laws or regulations. Future 

actions proposed as an outgrowth of this EJS may require independent or 

supplemental NEP A analysis. 

11 See Ben~~en v. Spear, 520 U.S. 154, 177 ( 1997). 
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The EIS has done exactly what it is supposed to have done-it has 

considered various policies, guidance, and coordinated agency decision-making 

processes to minimize the impacts of MTM to the extent practicable. 

Accordingly, in the framework of this programmatic EIS, we tum oow to a 

discussion of Alternative III, and why we believe that it should be selected as the 

best Alternative in the Final EIS. 

d. Alternative Ill is Preferable 

Although the EIS states that ''the alternatives were developed with the 

objective that each would satisfy the requirements of the CWA and SMCRA," 

EIS II B-1, and each would likewise "improve environmental protection and better 

coordinate implementation ofthe CWA and SMCRA ... " Id., Alternative In is the 

most preferable alternative for the following reasons. 

i. Alternative III WilJ Produce the Best Decisions, Which 
Will Improve the Environment 

The EIS correctly observes that: "[Alternative III] wouJd provide clear 

environmental performance targets for industry, stakeholders, and regulators based 

on combined analyses of SMCRA and CW A performance standards, a better basis 

for decisions and findings by SMCRA regulators, and an jmproved abiLity for 

States, with more knowledge about environmental resources within their borders, 
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local conditions, etc., to set priorities for mitigation." /d. The EIS also recognizes 

that the U .S. Anny Corps of Engineers (COE) does not have staff with mining 

engineering background as OSM does, and that CWA § 404 minimization 

alternative analyses involve a knowledge of mine planning theory and practice, as 

well as operational feasibility to detennine if all practicable alternatives have been 

considered. EIS IV I-l7. Therefore, Altemati ve Ill is the most logical choice 

because the Federal regulatory personnel with the best knowledge about the 

subject will more frequently be in a lead role in making environmental decisions. 

ii. Coordination will Also Yield Better Decisionmaldng 

Alternative III is based on a joint pennit application that will provide for 

concurrent review, which will result in better decisionmaking. It will enhance the 

coordinated regulatory processes by serving as the platform for evaluation of 

compliance with SMCRA and CW A Sections 40 l, 402, and 404 programs. EIS II 

C-22. Although a single permit application would be used, each agency would 

remain responsible for ensuring that all statutory and regulatory responsibilities in 

SMCRA and the CW A are met, further enhancing environmental protections. A 

memorandum of agreement (MOA) and field operating procedures (FOP) will 

further enhance coordination and decisionmaking. EJS II C-25-26. 
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SMCRA requires that Federal and State agencies, such as OSM, State 

regulatory authorities, and the COE, coordinate implementation of their programs 

and cooperate "to the greatest extent possible" in order to minimize duplication, 

delays, and conflict. 30 U.S.C. §§ I2ll(c)(12) & 1292(c); 30 C.F.R. § 773.5. The 

CWA likewise mandates the agencies minimize duplication. 16 Alternative III is 

clearly the best option to fulfill this statutory mandate, because it would minimize 

duplication by promoting "a single lead agency with coal mining regulatory 

expertise for permitting and a framework for efficient, environmentally 

responsible production of energy rewurces." EIS II B-15. Requiring both an 

individual permit (lP) and a SMCRA review would be duplicative and inefficient, 

unless it is determined necessary by the COE in a particular situation, and justified 

by the particular circumstances. 

lii. Alternative Ill Correctly Presumes the NWPs are 
Appropriate in Most Cases 

Data from the EIS demonstrates that the vast majority of MTM operations 

are currently authorized pursuant to NWP 21. For example, in West Virginia from 

1990-2002, 81 NWPs have been issued for MTM operations, versus only 5 

individual permits (IP). EIS II C-46. The COE has been independently applying 

the starucory requirements of the CW A over this time, and has concluded 94% of 

16 :n U.S. C. § 1303(a); 33 C.F.R. § 322.2(!)(2); See also WV Governor's Report at ES-4 ("(COE, FWS, 
OSM & EPA] should be encouraged . .. to cooperate in resolving oulsUl.nding mounlaintop removal 
issues. H). 
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the time that NWPs are appropriate. Environmental organizations have repeatedly 

challenged approval of these permits, and have repeatedly lost their claims in 

Federal coW1S.17 Therefore, it is apparent that Alternative IH is the most 

appropriate alternative, because it establishes the regulatory paradigm that will 

most often produce the correct decision. 

iv. Balancing Environmental, Economit; and Technical 

Considerations 

Alternatives are considered not only with regard to their impact on the 

environment, but also on technical and economic factors. For example, one ofthe 

primary purposes of SMCRA is to "assure that the coal supply essential to the 

Nation's energy requirements and to its economic and social well being is 

provided and strike a balance between protection of the environment ... and the 

Nation's need for coal as an essential source of energy." 30 U.S.C. § 1202(f). 

Agencies are required to follow all Congressional mandates, including those in 

SMCRA and other laws. Since the comprehensive analysis concluded that: "the 

environmental benefits ofthe three alternatives are very similar," EIS II B-13, the 

agencies should select A1temati ve III because it is the best alternative that also 

fulfiUs other statutory mandates by minimizing the adverse impacts to the 

17 See Bragg v. Robemon, 72 F. Supp. 2d 642. 658 (S.D. W. VA 1999): vacated Bragg v. West Virginia 
Coal Associalion, 248 F. 3d 27 5 (2001): cert. denied. 112 S.Ct. 920 {2002): See also Kentuckians for the 
Commonwealth v. R1 venburgh, 317 F. 3d. 425 (4Lh Cir 2003). 
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economy. This approach is also consistent with NEPA and regulations by the 

Council on Environmental Quality (CEQ), which allow agencies to consider 

economic and technical issues: "An agency may discuss preferences among 

alternatives based on relevant factors, including economic and technical 

considerations and agency statutory missions." 40 C.F.R. § 1505.2(b); 42 U.S.C. 

§ 4332(B). 

v. Why NWPs are Appropriate for MTM 

1. COE Asserts that NWP are Appropriate for MTM 

The COE reauthorizes its nationwide permits (NWPs) every five years. In 

all of its previous actions. and particularly in its most recent reauthorization, the 

COE clearly stated that NWP 21 is appropriate for MTM: " ... this [NWP 21) 

permit is designed for use by mountaintop mining operations as well as other 

surface coal mining activities. 67 Fed. Reg. 2042 (January 15, 2002). The COE 

also states that " . .. valley fills may be pursued under the current regulations." Id 

at 2039. The COE, through NWP 21, ensures that surface coal mining activities 

do not cause more than minimal adverse effects to the aquatic environment after 

considering mitigation. Id. 

The COE believes that NWP are appropriate and useful for expediting the 

processing of permits provided there is adequate compensatory mitigation. Jd at 
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2043. The COE found that proposed projects under NWP 21 are generally located 

at the upper limits of the watersheds and are therefore not interfering with aquatic 

species migration. Jd. Moreover, the COE is ensuring that such projects are 

avoiding and minimizing impacts to the extent practicable and providing adequate 

mitigation, especially in the form of enhancement or rehabilitation of existing 

streams through stabilizing old mined sites to reduce sedimentation and acidic 

water releases. Such activities can result in substantial improvement in 

downstream water quality and aquatic habitat within a watershed. !d. These 

findings are consistent with those of the EIS, which found that Appalachian 

coalfields provide almost limitless opportunities for watershed improvement. EIS 

fV B-9. The EIS also agrees that mitigation could not only offset, but enhance 

aquatic resources. Id. Finally, the COE recognizes that coal mining is different 

than many other activities authorized under NWPs, because coal rruning projects 

are thoroughly reviewed for environmental impacts under several other authorities. 

Jd. at 2042. 

2. There are many protections built into the NWP 
framework 

There are many protections available under NWP 21 to ensure protection of 

aquatic resources. Such protections are always evolving and improving, as 

necessary. For example, just last year, the COE made two changes ro NWP 21. 

First, the COE now requires a specific written determination by the District 
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Engineer (DE), on a case-by-case basis, that the proposed acrivity complies with 

the tenns and conditions of this NWP, and that adverse effects to the aquatic 

environment are minimal both individually and cumulatively, after consideration 

of any required mitigation before any project can be authorized. 67 Fed. Reg. 

2038. Second, the COE clariiied specifically in the NWP 21 that the agency will 

require mitigation when evaluating surface coal mining activities in accordance 

with General Condition 19. The COE also will now address direct and indirect 

effects to the aqua1ic environment from the regulated discharge of fill material in 

its § 404 review. 

Furthermore, under Alternative Ill, the COE retains discretion to (1) require 

an individual pennit if the adverse individual or cumulative effects on the aquatic 

environment will be more than minimal after mitigation; (2) add regional 

conditions on a watershed, regional, or geographic basis; or (3) suspend, modify, 

or revoke authorizations under a NWP. NWPs do not authorize any activity that is 

likely to jeopardize the continued existence of a threatened or endangered species 

as listed or proposed for hsring under the ESA, or to destroy or adversely affect 

the designated critical habitat of such species. Not only does the COE have 

substantial discretion to regulate NWPs, but EPA is also authorized to veto any § 

404 permit. EIS II C-8; CWA § 404(c). 
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vi. IPs Are Duplicative and Unnecessary in Most Cases 
Because SMCRA Provides Comprehensi"Ye Information 
on all Aspects of Mining for Use by COE in § 404 Reviews 

The COE, pursuant to CWA § 404, is limited to regulating the placement of 

fill material in waters of the United States, and the scope of its analysis is limited 

to impacts on aquatic resources. However, SMCRA provides much broader 

coverage through several statutory and regulatory provisions, throu·gh which OSM 

protects fish, wildlife, and the hydrologic balance. Indeed, that is why NWP 21 is 

the only "programmatic'' Nationwide Permit-that is, a general permit directly 

tied to another environmental regulatory program that already coroprehens1vely 

regulates the authorized activities. As the COE has repeatedly found, SMCRA 

adequately addresses environmental concerns and provides similar protections for 

aquatic resources as the§ 404 program requirements. 18 The language ofNWP 21 

has always tied the authorization directly to those accivities that are "authorized by 

[OSM] or States with approved programs under Title V or (SMCRA]." See 51 

Fed. Reg. 41026,41256 (November 13, 1986); 67 Fed. Reg. 2020,2081 (January 

15, 2002). A number of these SMCRA protections are discussed below. 

SMCRA § 51 S(b)(J 0) requires operators to "minimize the disturbances to 

the prevailing hydrologic balance at the mine site and in associated offsite areas 

and to the quality and quantity of water in surface and ground water systems . . . " 

IS See 56 Fell. Reg. J4S98, 14604 (April 10, 1991); 56 Fell Reg. 5911 D, 59124 (November 22, 1991 ). 
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In addition, § 515(b )(24) provides that operators must minimize disturbances and 

adverse impacts of operations on fish, wildlife, and related environmental values 

to the extent possible using best technology currently available (BTCA). 

For permit applications, SMCRA also requires information on maps, 

mining plans, watersheds, climatologjcal factors, geological information regarding 

overburden strata, coal seams, aquifers, the water table, spoil, topsoil, blasting, 

natural drainways, and chemical analyses. 30 U.S. C. § J257(b). Further 

information is required for the mine's reclamation plan. 30 U.S. C. § 1258. 

In addition, SMCRA § 507(b)(ll) requires a determination of the probable 

hydrologjc consequences of the mining and reclamation operations, both on and 

off the mine site. This section results in information collected on the hydrolog1c 

regime, quantity and quality of water in surface and underground water systems, 

information on dissolved and suspended solids, and such other data as required to 

assess the probable cumulative impacts (set forth in a Cumulative Hydrologic 

Impact Analysis, or "CHIA"). See also 30 C.F.R. § 780.21. 

All of this infonnation is available to the COE to assist in making its 

required determinations pursuan£ to its authority under CWA § 404. Because 

SMCRA provides such comprehensive information regarding the mine, and 

because Alternative III provides numerous avenues for coordination between 
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OSM and COE, it would be unnecessary, duplicative, and contrary to 

Congressional intent to require lengthy individual permits as the norm, as is likely 

under Alternative I. Moreover, courts have observed that they will not uphold 

presumptions, such as Alternative I, that are counterfactual. 19 

vii. OSM Will Promulgate Rules to Fill any Regulatory Gaps 

OSM will issue rulemakings (Action 3.3 and Action 7) and an MOA to 

ensure that any gaps, including§ 404 data collection, impact prediction, and 

alternative analysis, including avoidance and minimization are addressed. ETS Il 

C-23. These actions include amending the "stream buffer zone'' rule and the OSM 

regulations on the placement of excess spoil. We strongly support these 

regulatory changes by OSM that are more fully explained in Section TI(e)(iii) & 

(vii) of our comments, s11pra. 

e. Discussion of Specific EIS Action Items (EIS II C) 

The EIS proposes seventeen specific action items. Our comments on these 

Action items are provided below. 

19 NA-fA v. Babbitt, 172 F.3d 906,913 (D.C. Cir. 1999)(we do not see bow a 
counterfactual procedural device could be justified even as a matter of policy); See 
Allentown Mack Sales & Serv., Inc. v. NLRB, 522 U.S. 359, 118 S. Ct. 818, 828, 139 L 
Ed. 2d 797 (1998). 
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i. Action Item 1: Regulatory Alternatives 

As explained in great detail in Section II( d). of our comments, we strongly 

support Action 1.3, commonly referred to as "Alternative III." 

ii. Action Item 2: Consistent Stream Definitions 

We support this action. Like the definition of "fill material" that was 

clarified by the COE and EPA in 2000, creating consistent definitions of streams 

would be beneficial so that the same definitions would apply to various regulatory 

programs. This would lead to greater efficiency, better coordination, and 

consequently better environmental analysis, decisionmaking, and consistency 

among the various programs. 

iii. Action Item 3: Clarification of the Stream Buffer Zone 
Rule 

We strongly support this action. 

SMCRA has never mentioned, let alone mandated, a requirement that there 

needs to be a "buffer zone" around a stream. Quite the contrary, SMCRA is 
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replete with references to mining near, under, and/or through streams. Instead of 

prohibiting stream disturbance altogether, the law requires an effort to minimi2e 

adverse effects outside the permit area and downstream. See, e.g. SMCRA §§ 

5l5(b)( I O(B)(i)(prevent to the extent possible using BTCA additional 

concributions of suspended solids to streamflow or runoff outside the permit area); 

51 5(b)(22)(D)(allowing disposal in springs, natural water courses or wet weather 

seeps as long as drains are constructed); 5 l6(b)(9)(B)(focusing on limiting 

additional contribution of suspended solids to streamflow outside the permit area); 

516(b)( ll)(mioimize, to the extent possible using BTCA disturbances & adverse 

impacts of operations oo fish & wildlife); 516(c)(allowing mining under perennial 

streams, except where imminent danger to human inhabitants exists). Congress 

reiterated its concerns in SMCRA's legislative history, which emphasized that 

Congress was not primarily concerned with the footprint of MTM VFs, but rather 

with the downstream impact, both in terms of safety to populations and the 

environment. See Senate Report No. 95-128, l st Session, p. 83. 

The original purpose of the stream buffer zone (SBZ) rule was to protect a 

stream from sediment bearing water flowing from the disturbed area. See 44 Fed. 

Reg. 30619 (May 25, 1979). This purpose confirms the fact that the rule was 

never meant to apply to valley fills in the first place. lnsread, it was directed at 

mining near a stream. As OSM recognized in its 1983 rule, "It is impossible to 

conduct surface mining operations without disturbing a number of minor natural 
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streams, including some which contain biota." 48 Fed. Reg. 30313 (June 30, 

1983). 

The CW A, as well as OSM regulations, provide ample protection for 

streams. CW A § 404 permits provides extensive protection, including mitigation 

requirements that are beyond that required by SMCRA. In addition, almost a 

dozen other SMCRA regulations provide protection for the hydrologic balance and 

fish & wild.life.20 The SBZ rule is therefore not only redundant, but worse, its 

vague language has resulted in unnecessary and costly litigation, permit delays, 

and uncertainty in the SMCRA regulatory programs. Therefore, this rule needs to 

be eliminated, or at the very least, properly clarified. 

iv. Action Item 4: Advanced Identification Designation 
(ADID) 

We strongly oppose this action. This action is unnecessary and duplicarive, 

because authoriry already exists under SMCRA to designate areas that are 

unsuitable for mining. 30 U.S.C. § 1272. These SMCRA provisions are 

specifically designed for mining, and are more appropriate for use w ith MTM 

operations than is an unrelated provision meant to be applied in other contexts. 

Moreover, both the CW A and SMCRA require agencies to minimize duplication. 

~0 See. e g. 30 C. F. R. §§ 816.4!-43; 816.45; 816.72, 8 16.97; 816.150(b){5); 816.1 SO( d)(!) & (d)(2); 
8 I 6.15 I (c)(2); and 816. 151 (d)(5). 
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30 U.S.C. § 1292(c) & 1303(a); 33 U.S.C. § 12ll(c)(l2); 33 C.F.R. § 322.2(t)(2). 

Such duplicative action is also contrary to the purpose of the EIS, which calls for 

coordinated agency action . 

In addition, ADID regulations have historically been used only for specific 

geographic locations and not applied to a general class of particular stream 

segments or water resources. EIS II C-36. ADID designation only occurs 

following exhaustive site-specific data collection and analysis, and thorough 

public participation. !d. Without these site-specific efforts for each headwater 

stream, an ADID designation for a broad category of streams would be arbitrary. 

EIS II D-7. 

v. Action 5: Development of New Water Quality Standards 

The CW A requires States to review water quality standards (wqs) at least 

once every 3 years. 33 U.S.C. § 1313(c){1). The Associations support efforts by 

States to review and revise wqs as appropriate to ensure they are attainable and 

that they are based upon the latest scientific knowledge. EPA recognizes that 

there are a number of factors, water quality and non-water quality, that affect the 

attainment of the biological integrity of a particular water body, including the 

amount of human activity resulting in permitted and non-permitted discharges, and 
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the type and extent of hydrologic modifications. 21 For example, some recent 

literature suggests the full restoration of natural aquatic life communities may not 

be feasible in small watersheds with heavily urbanized areas. /d. at 23. Likewise, 

the same may be true for certa.ln water bodies where natural background 

conditions or irretrievable human-induced conditions prevent attainment. As such, 

EPA recommends States consider developing a system of tiered aquatic life uses 

and subcategories which define reasonably attainable biological communities for 

the impacted areas. Once a refined designated use system is developed, individual 

water bodies may be assigned refined designated uses, as appropriate, and wqs and 

water quality criteria (wqc) may be revised accordingly. Such revisions are 

subject to EPA review and approval and require an appropriate scientific, technical 

or economic justification for the change. The Associations believe, particularly in 

light of new scienti fie evidence suggesting the current national water quality 

criteria for selenium may be over-protective, that States should undertake a 

meaningful review of current standards and use designations where credible 

evidence supports a reanalysis, e.g. such as standard for selenium. 

vi. Action 6: Refine Ecologic.al Function Protocols 

21 See EPA Guidance: Coordinating CSO Long-Term Planning With Water Quality Swndards Reviews, 
July 31, 2001. 
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We support the use of appropriately crafted protocols to assist in 

determining the effects ofMTM operations on ecology. However, such protocols 

must be based on real evidence and sound science, and not arbitrary numbers 

created just for the sake of having a threshold limit. 

vii. Action 7: Rulemaking on Excess Spoil 

We support this rulemaking effort by OSM. We agree that the permit 

applicant should demonstrate, to the satisfaction of the regulatory authority, that 

the volume of excess spoil is no more than necessary and that the location and 

configuration of excess spoil fills will result in the least environmental impact 

after considering alternative sites and designs . However, consistent with SMCRA 

§ 51 S(b )(24 ), the second requirement should be required only to the extent 

possible, using BTCA, since this limitation was imposed by Congress. 

vtii. Action 8: BMP manual for stream protocol and 
mitigation 

We support this action. 

ix. Action 9: Refine and Calibrate Stream Assessment 

Protocols 
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We support this action. The protocols should continue to be improved and 

calibrated as new data becomes available. 

x. Action 10: Incorporate Mitigation/Compensation 
Monitoring Plans into SMCRAJNPDES inspection 
schedules. Coordinate SMCRA and CWA requirements 
to establish financial liability to ensure that reclamation 
and compensatory mitigation projects are completed 
successfully. 

We do not understand this action. This action seems to combine and 

confuse concepts that do not belong together. For example, NPDES does not 

relate to mitigation. Likewise, there is no bonding under the CW A; rather, 

bonding is required only under SMCRA, and only for reclamation. NMA filed 

comments with OSM last year on proposed changes to its bonding regulations. 

The comments explained that bonds are set to cover certain activities, and cannot 

be broadened after the fact. There is a serious problem with the availability of 

reclamation bonds for the mining industry. Also, heaping too much liability on 

the system risks additional forfeitures, which can ultimately make the overall 

problem worse. We are not aware of any COE regulations requiring bonding for 

mitigation associated with NWPs. Therefore, the agencies must be extremely 

careful in implementing this action. 

We cannot provide further comments withou! more specifics on exactly 

what is being proposed in this action. 
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x.i. Action 11: Apply Stream Assessment Protocols to 
Determine On Site Mitigation Requirements 

The SMCRA regulatory authority should apply the stream assessment 

protocols to detennine on site mitigation requirements so long as the protocols are 

realistic and produce realistic assessments. However, certain protocols that have 

been developed so far are of questionable reliability. For example, the Louisville 

Protocol has not undergone extensive peer review or public comment, and may 

contain errors.22 In addition, permittees should receive credit for SMCRA 

reclamation towards mitigation requirements. 

xii. Action 12: Creation of a Dynamic GIS Database for 
evaluating and Tracking Aquatic Cumulative Impacts 

We support the gathering of additional data to bet1er evaluate and track the 

cumulative impacts on aquatics. However, we do not agree that such information 

should be used to establish a "bright line" cumulative impact threshold for feasible 

CW A § 404 MTM permits. The evidence in the EJS unifonnly suggests that such 

a bright line is inappropriate because there are too many site specific factors, and 

therefo re, the creation o f such a line would be arbitrary and capric ious. Moreover, 

the EIS itself found that smaller watershed sizes, by increasing the number of fills 

21 See Joint lndi.ISiry Specific Commerm. 
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constructed, could result in greater cumulative impacts, reductions in coal reserves 

and increases in utility costs. EIS ll C-73. 

xiii. Action 13: BMP Manual for Growth Media & 
Reclamation with Trees 

We support this action. Studies have shown that changes in reclamation 

techniques, coupled with modifications to OSM regulations could greatly improve 

the ability to grow trees on reclaimed land. Moreover, the EIS recognjzes that 

" ... impacts to soils from MTM!VF are not irreversible and that over time, soils 

sirrular to those that existed prior to mining are likely to be re-established on 

reclaimed mine sites." EIS IV C-7. Such techniques, if properly applied, can 

actually be less expensive than current practices. This is an area where OSM 

rulemaking could make a significant contribution to minirruzing the impact of 

MTh1 operations by removing existing impediments to planting trees. 

xiv. Action 14: Congressional Mandate to Grow Trees 

We strongly oppose this action. A one-size-fits-all mandate such as this 

was not put into SMCRA by Congress in the fust place because they recognized 

that OSM, States, and pemtittees needed flexibility to address site specific 

conditions that are most appropriate for rhe area. Moreover, most surface rights 

are not owned by mining companies, and therefore permittees cannot normally 
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force landowners to accept forest cover as the post mining land use. If such an 

amendment were made to SMCRA, it would remove a big stick from the surface 

property owners' bundle of rights, and cause takings lawsuits. It would 

unnecessarily eliminate flexibility that is built into current law. Finally, forcing 

Stares to do this may also violate the I Oth Amendment to the Constitution. This is 

an unnecessary and bad idea. 

xv. Action 15: Evaluate and Coordinate Dust/Blasting 
Programs and Develop BMP Manual 

The creation of a BMP manual may merit further consideration. However, 

we oppose the regulatory actions because the ErS shows that "dust and fume 

emissions from blasting pose no potential health problems outside the permit area. 

Visible and measurable fugitive dust rarely migrated more than 1000 feet from the 

actual blast." EJS II C-84. Air quality control plaos are already required as part of 

the SMCRA permit. See 30 C.F.R. § 780.15 . In addition, MSHA also regulates 

explosives and blasting. See 30 C.F.R. §§ 77.1300-1304. 

xvi. Action 16: Flooding Guidelines 

We support the concept of non-mandatory guidelines to assist operators in 

minimizing the potential for off-site flooding, to the extent that guidelines are 

reasonable. However, we would not support mandatory flooding regulation 
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because the EIS does not support such action. It found that: ( 1) the predicted 

increases in peak flow did not cause flows to leave the banks of the stream 

channel; and (2) flooding was caused by mine sites that were not following or 

maintaining their approved drainage control plans. EIS II C-87. This evidence 

demonstrates that more regulations are not necessary or productive, but rather, the 

focus should be better compliance with existing rules and regulations at a few 

operations. 

xvii. Action 17: Program Changes to Comply with the ESA 

As noted above, the most recent biological opinion issued by FWS says 

that: " ... surface coal mining conducted in accordance with properly implemented 

State and Federal regulatory programs under SMCRA would not be likely to 

jeopardize the continued existence of listed or proposed species, or result in the 

destruction or adverse modification of designated or proposed critical habitats." In 

addition, the EIS says that: "there are no signif1cant differences among the No 

Action Alternative and Alternatives I, ll, and Ill in terms of their ability to protect 

(threatened and endangered) species ." EIS rv D-7. Endangered species issues 

can be adequately addressed on a permit-by-permit basis under existiog 
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regulations. Neither a CWA 404 pennit nor a SMCRA pennit will be issued if it 

will result in violations of the ESA. 23 

The following section of the comments will provide detailed comments on 

specific sections of the EIS. 

lll. Specific Comments on the MTM EIS 

Page II.C-30 

The extent to which valley fills reduce energy (organic carbon) resources 
thaf may be used by downstream aquatic communities is not well known. 

Scientific research has demonstrated that no-net reduction in energy transport or 

energy availability has occurred. For example, the United States Geological 

Survey. as part of the National Water Qualiry Assessment Program, conducted a 

survey of fish communities to assess biologjcal responses to certain stressors, with 

an emphasis on mining. Published in 200 l, the study found that streams 

associated with large scale surface rruoing activity (including one of the streams 

analyzed in both the ElS benthic and chemistry reports) had high scores in tenns 

of both sensitive individuals and total fish counts: 

2 ~ 33 U.S.C. § J344(c); 30 C.F.R. § 780.16; 30 C.F.R. § 816.97(b). 
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Among the Kanawha ruver streams, Clear Fork at Whitesville, 
Ketley's Creek at Cedar Grove and Laurel Creek at Hacker 
VaHey ranked among the best sites in several species 
composition metrics.24 

If valley fill construction or other mining-related disturbance was impacting the 

amount of energy available to downstream reaches, according to the positions 

advocated by participants in the Value of Headwater Streams Workshop (EIS 

Appendix D), a corresponding reduction in fish populations would occur below 

valley fills. AE noted under the same section of the EIS, "Macroinvertebrate 

recovery appears to be facilitated provided sufficient food sources and aquatic 

habitats are available "The results of the USGS fish survey and the findings of 

the EIS Cumulative Impacc Study (CfS) demonstrate that sufficient energy exists 

and will continue to exist to provide input for these watersheds and to sustain 

aquatic function in the downstream reaches of the watershed. 

Page II.C-36, Actions 4.1 and 4.2 Designate Areas Generally Unsuitable 
for Disposal Referred to as Advanced 
Identification of Disposal Areas 

Application of this §404 regulatory tool to mining in Central Appalachia would 

be redundant. Each of the factors identi tied as pan of the ADID process are 

currently addressed and/or facilitated by other regulatory programs. For instance, 

premining baseline water quality data is collected and submitted as part of the 

H US. Geological Sw-vey. Fish Communitie.J and Thetr Relation to Emironmental Factors in /he 
Kanawha !Uver Basin, West Virginia. Virgima. and North Carolina 1997-1998. 2001 
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SMCRA and NFDES applications. The public participation avenues that are 

stressed in the ADID description are an integral part of the SMCRA, §401 and 

§402 permitting processes. While pennit-specific legal challenges are not a matter 

of routine in the srudy area, the SMCRA process certainly provides the option of 

a.dntinistrative challenge (to an appeals board) and legal challenges to the 

appropriate state court. 

As noted by the COE in earlier rulemaking actions regarding 1\"WP 21, the mining 

related dredge and fill permits are one of the only permits in the §404 program 

that are subject to extensive, independent environmental analysis 25
. Mining 

operations arc subject to extensive SMCRA permitting requirements and NPDES 

requirements. Depending on the activity, other agencies such as the federal Mine 

Safery and Health Administration can be involved in permitting actions. All these 

existing environmental programs are subject to federal oversight: OSM in the 

SMCRA process and EPA in the NPDES process. 

In summary, the ADID process would only add to an already comprehensive, 

expensive and time consuming regulatory process associated mine permitting 

actions. 

Page II.C-37 Stream Impairment 

Studies indicate thai aquatic communities downstream of surface coal 
mining operations and valley fills !:!1.QJC. be impaired 
(emphasis added) 

15 56 Fed. Re-g. 14598, 14606 (April I 0, 1991) "SMCR.A provides similar pt"Otections for aquatic resources 
as th e § 404 program requireme11ts. " See also 56 Fed. Reg. 59!10, 59124 (November 22, 1991), COE 
again acknowledges that § 404 and SMCRA protect the same resources. 
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Scientific research conducted for this ElS and by mining companies in conjunction 

with the EIS does not support this statement. The most significant change 

observed below valley fills was a shift in the benthic community towards more 

filter-feeding organisms and a reduction in mayfly population. This shift may or 

may not be directly attributable to valley fill construction or mining activity. OSM 

found similar community shifts with a distinct reduction in mayfly populations 

downstream of mining without valley fills: 

A study was ... conducted by OSMon the cumulative off
site impacts from a large area mine in southeastern Ohio 
over a twelve year period. The location of the study was 
on the Central Ohio Coal Company (COCCO) property 
wbere a dragline was used ... Although this study was not 
in the EIS study area it was included to show how mining 
activities without valley fiUs can impact water quality. 
The chemical analysis of the impacted streams indicated 
similarly elevated levels ofhardness~ sulfates, 
conductivity ... 

Comparative surveys of macro invertebrates .. .indicate 
similar results to those in the filled and filled/residential 
class sites of the MTMJVF studies (i.e.; elevated 
conductivity, sulfates, hardness and a decline in pollution 
sensitive species) ... It is particularly noteworthy that none 
of the macro inveterate samples ... sbowed any significaDt 
numbers or kinds of mayflies. 
EIS ill.D-7. 

Since the OSM srudy cited above was in connection with m.lning that did not 

involve valley fills, similar results can be expected with any earth disturbing 

activity, mining or otherwise. 
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Neither the decline of the mayfly population or the shift towards filter-feeding 

organisms impacts stream function downstream. The USGS fish survey found that 

streams below valley fill and surface m.lne disturbance supported healthy and 

diverse fish populations, indicating that sufficient energy exists below filled areas. 

Totalftsh species downstream of some filled sites were lower than mined 
and reference sites. However, fisheries sampling was limited by drought 
conditions during the study period and the sample populations may not be 
statistically representative. 

The Associations believe that statements regarding fish impainnent are incorrect. 

As noted above, results of the Fish Report are questionable, and of little value. 

The USGS fish survey conducted in the same region as the EIS Fish Report found 

some of the healthiest fish populations downstream of areas subject to large scale 

mining and valley fill activities. As noted in the subsequent paragraph: 

The sample size and monitoring periods conducted for the EIS were nor 
considered sufficient to establish finn cause and effect relalionships 
between individual pollutants and the decline in parlicular macro 
invertebrate populations. Impairment could not be correlated with the 
number of fills, their size, age, or construction method. 

When viewed in conjunction with the USGS fisheries report previously cited in 

our comments it is clear that valley fills and other mining activities are having no 

adverse affect on the downstream fish communities. The failure of the EIS to state 

the obvious is a serious flaw and should be addressed in the final EIS. 

Page II.C-44, third paragrapb under Action 6: 
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An example of biomonitoring to assess baseline stream health using macro 
invertebrate data is the West Virginia Stream Condition Index, which was 
used in some of the aqualic studies conducted for this EIS. 

Application of the WV SCI to the southern coalfields of West Virginia is 

inappropriate. This assessment method was developed using data collected across 

the State, but an undue emphasis was placed on information collected in the 

central and northern regions. The conditions in these other regions are quite 

different that those that exist within the primary region of MTMNF which rests in 

the southern portion of the State. A more region specific assessment would 

account for the nacural conditions evident in the West Virgl.nia portion of the study 

area Further, the results of the WV SCI have been incorrectly interpreted to assign 

"impairment" to several streams. 

Finally, it is inappropriate to conclude that changes are the result of valley fills. 

For example, OSM's evaluation of a large scale surface mine in Ohio, the Central 

Ohio Coal Company Study (OSM COCCo. Study) documented similar benthic 

changes below mining disturbance that did not include valley fill consrruction. 

Mayfly taxa were virtually non-existent in this study as well. Because of 

generally flat terrain of the mined area, OSM COCCo. Study could be 

characterized as an evaluation of excavation rather than mining, so similar impacts 

to the mayfly taxa should be expected below any activity that fractures rock and 

disturbs the soil. 

Page II.C-51, NWPs Discussion: 
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On January 15, 2003 the CO£ reissued all of its NWPs. Those permits 
generally identified upper limit thresholds for NWP applicability of each 
identified activity. In considering the need for thresholds for NWP 21, the 
CO£ determined that there was currently no scientific bas is for a 
programmatic threshold. Additionally, the COE believes the coal mining is 
different from activities authorized under other NWPs in that coal mining 
projects are reviewed for environmental impacts under other federal 
authorities. 

As noted in this section of the EIS narrative, coal min.ing is subject to extensive 

and detailed environmental analyses through the state or federal SMCRA. NPDES 

and 401 water quality certification programs. Any potential environmental 

impactS of mining are identified and addressed prior to the issuance of the 

SMCRA and NPDES permits. These existing permit reviews which occur 

independent of the §404 permitting process are sufficient to insure that "no more 

than minimal" impacts will result from the proposed mining operation. 

However, the COE made the commitment to re-evaluate the possibility of 
an upper threshold for NWP 2 J after this EIS is completed. 

The existence of the SMCRA and NPDES perm.ining programs, coupled with data 

collected through the EIS technical srudies and other scientific research support a 

final decision by the COE to assume that all §404 pennit applications are eligible 

for authorization under NWP 21 as advocated under alternative three, and that an 

upper threshold is not required. Specific evidence to support this approach and 

alternative are presented under our General Comments. 

Page II.C-52, Compensatory Mitigation, General Comment: 

53 



The COE encourages applicants to perform compensatory mitigation 
projects in conjunction with mining operations; 

A permanent conservation easement is required for mitigaTion and coal 
mine companies frequently do nor own the property they are mining. 

Requiring permanent conservation easements works at odds with encouraging on-

site mitigation performed as part of the reclamation of a mined area and 

improperly extends the COE 's influence beyond its statutory jmisdiction. As the 

statements cited above acknowledge, coal companies usually do not own the land 

on which they are mining. Instead, the mining companies lease the right to extract 

the min era I and the surface of the area reverts back to its owners once extraction 

and reclamation are completed. Because of this unique land ownership 

arrangement, the ability of the mine operator to obtain property and execute 

conservation easements is extremely limited, if not impossible. Unlike other 

development activities that impact wetlands and require §404 permits, mining is 

only a temporary land use. Whereas highway, infrastructure and building 

construction are permanent activities, mining only occurs in an area for a 

relatively short time. Any mitigation project undertaken for these permanent 

activities lends itself better to perpetual easements, since property is usually 

purchased by the perminee in conjunction with these permanent land uses and 

maintained in perperuity as simply an extension of that project. Other natural 

resource extraction activities often coexist with mining, with timbering and natural 

gas production being the most prevalent activities. These activities, like coal 
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extraction, are temporary and are usua!Jy facilitated through leases, not ownership. 

Conservation easements could potentially ~mplicate these other extraction 

activities thereby reducing the land's overall value and presenting a takings 

situation. 

A conservation easement forecloses the possibility of future use or development 

and eliminates the private property rights retained by the landowner 

As with many other particulars to the «wetlands" mitigation requirements it is 

clear that mining and the temporary nature of coal extraction was never considered 

jn the development of this requirement. 

Imposition of a conservation easement is unneeded and duplicative. Any future 

activity that could impact jurisdictional waters would require §404 authorization 

from the COE. 

Page II.C-73, last paragraph, Establishing Cumulative Impact Thresholds: 

Based on the fact that there have been 5 individual penni! applications 
compared to the 81 projects approved under NWP 21 in West Virginia, it 
appears that applicants are designing the majority of MTMJVF proposals 
to stay below the 250-acre minimal impact threshold and thereby avoid the 
JP process. 

This statement is presented without any explanation as to the effects of the interim 

250-acre NWP/IP permit threshold. Operations in West Virginia redesigned to fall 

under the 250-acre reduced projected employment and production numbers. A 

particular operation in Nicholas County West Virginia was redesigned by the 

pennittee to reduce valley fill configurations in order to fall below the 250-acre 
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watershed restriction. The project's planned recoverable coal reserves were 

lowered from 25 million tons to 8 million tons.26 

The EIS technical studies found similar results, which are summarized on page 

IV.I-3: 

The economics studies show a direct correlation between ft.ll size 
and shifts in production due to increased mining costs. 
The Hill & Associates sensitivity analysis projected reserve 
reductions of 22 and 45% as well as cost increases of around 8 
and 14% when all fUJs are restricted to 250- and 75 acre 
watersheds respectively. 

The Hill & Associates studies generally concluded that smaller 
fills necessitate Jess complete extraction but more rapid 
depletion of the surface mineable reserve base with different 
equipment types ... 

The effects of the 250-acre threshold require more explanation in the EIS as the 

reader is left with the impression that the limit is impact-free, which it clearly is 

not: reserve bases are being reduced and the projected life of particular mine sites 

are being diminished with coincident reductions in employment, state tax 

collections etc. 

Page II.C-45, Fill Minimization, General Comment 

The entire discussion of fill minimization in this section overlooks a critical 

controlling factor in the location and development of mining operations. Coal 

mining: occurs where the coal resource exists. Unlike other land disturbance 

activities that potentially impact jurisdictional waters, alternatives to tilling are 

>b Bragg v. Robertson. Civil Action 2:98-636 U.S. District Coon for Lhe Southern District of West Virgin ia, 
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generally not available to the coal industry. As noted in the Mining Technology 

section of the EIS, all disturbance for surface or underground mining in the region 

will result in the generation of spoil. AOC reclamation returns most of this spoil 

to the mined area, bu1 because of the "swell" factor of fractured overburden, not 

all the spoil, even under an AOC scenario can be returned ro the mined area 

Page IJ.C-47 

Compensatory mitigation for unavoidable impacts is required by the CWA 
for both general and individual permits. The amount and type of 
compensatory mitigation required are determined by the funclional 
assessment of the waters impacted by a specific project; i.e. higher quality 
streams require more mitigation than lower quality streams. The functions 
of streams lost through filling can require substantial mitigation as 
compensation. Consequently, mitigation to replace and restore aquatic 
functions can be a costly endeavor. Therefore. the cost o(mitigation can 
serve as an incentive to minimize vallev fills in aquatic habitats. 

Assuming that exorbitant mitigation requirements will result in fill minimization is 

a false impression. First, any disturbance, mioing or otherwise, in the steep slopes 

of Central Appalachia will result in the generation of excess spoiL For mined 

areas, existing SMCRA requirements mandate these areas be restored to AOC 

unless an alternative land use is justified by the applicant. Even if AOC 

reclamation occurs based on the swell factor of the interburden and overburden 

some fill material MUST be placed in a valley fill regardless of mitigation 

requirements: 

The primary reason for using valley ft11s is that the 
excavation of overburden results in a greater volume of 

Avadavil of William B. Raney. 
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material than was present on the mine site before mining. 
When bedrock is broken up forming spoil, void spaces are 
left between the individual rock fragments, causing them 
to occupy a greater volume than the original, unbroken 
rock. Th.is expansion is referred to as swell and typically 
represents a volume increase of about 40 percent. 
Compaction of the spoU during backfilling partially 
offsets swell as the rock fragments are squeezed together 
by the weight of the overlying material, but this shrinkage 
factor will not completely return the spoil to its 
solid ... volume. 

Particularly on steep-sloped mine sites, the excess spoil 
generated by the sweU factor cannot be completely 
backfilled on the mine bench with the construction of 
potentially unstable slopes or substantial deviation from 
AOC 
EIS III.K-3. 

The EIS economics technical studies demonstrated that the physical and 

economic recoverability of a given coal reserve is directly tied to available valley 

fill opportunities: 

The economics studies show a direct correlation between fill size 
and shifts in production due to increased mining costs. 
EIS N.l-3. 

So, rather than encouraging fill minimization and stream avoidance, draconian 

mitigation requirements will only increase the cost of mining and act as a de facto 

programmatic barrier to mining activity in the region, much like the specific 

watershed acreage restrictions considered but ultimately rejected for inclusion in 

the EIS. 

Another result of excessive mitigation requirements is to discourage post-mining 

land development. Though lack of suitable, stable land remains a chronic 
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economic and social problem throughout the study area, mitigation requirements 

and costs will discourage these post-mining developments. 

Site specific conditions may exist that permit the operator to further minimize fill 

placement beyond the existing AOC requirements if suitable adjacent, attainable 

areas such as AML benches exist, but the incentive to use these areas is provided 

in the 404(b)(l) analysis and would be identified in the SMCRA permining 

process absent any increased mitigation costs. 

Page II. C-52, Compensatory Mitigation, General Comment: 

As the EIS properly notes, environmental conditions in the study area provide 

ample mitigation opportunities: 

The Appalachian coalfields provide almost limitless opportunities for 
watershed improvement, following almost 100 years of abandoned mine 
land (AlvfL) problems. Mine drainage pollution, eroding spoil on the down 
slope, clogged stream channels. abandoned high walls and coal refuse 
areas, and or her orphan land problems exceed the capacity of the SMCRA 
AlvfL Trost Fund. Many of the problems are such low priority thai it is 
unlikely that the AML program will ever address them. 

Acid mine drainage and other stream impacts such as eroding spoil or coal refuse 

emanating from MIL sites is by far the most serious and common water quality 

problem in tbe srudy area. A cursory glance at the 303(d) list of any of the states 

within the Central Appalachian region reveals hundreds if not thousands of 

streams identified as impaired from these impacts . The above-cited paragraph is 

also correct by observing that few, if any of these problems will be alleviated by 

the current AML program established under SMCRA, where impacts posing 
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threats to health and safety receive the most attention and funding. While the AML 

fund may not provide for timely reclamation of sires impacting water quality in the 

study area it pro-...ides an excellent structure to facilitate reclamation and 

remediation of these areas through mitigation. 

Except for Tennessee, all the states currently have an AML program that has been 

delegated to the state regulatory authority. These state AML programs use 

allocations from the federal AML fund to complete reclamation of identified pre

SMCRA disturbance. Using this existing structure, operators see!Ung 404 

authorization for valley fill construction would, in cooperation with the state AML 

agency, identify an AML site(s) that is adversely impacting water quality. The 

operator would then work with the AML agency to alleviate these impacts. 

Mitigation credit would be assessed based on the overall improvement to water 

quality and habitat. 

Approaching mitigation from this more practical standpoint will have a 

substantially greater improvement on the environmental health of the area than 

will in-kind replacement of headwater streams for several reasons. First, the 

scopes of potential impacts are not of a severe magnitude. Headwater streams wiU 

continue to comprise roughly 60% of total stream length in Central Appalachia 

and the area will maintain sufficient PEC scores. Second, structures constructed 

in accordance with SMCRA mandated mining and reclamation standards can serve 

as onsite mitigation . Research has demonstrated that these SMCRA provide 

unique habitats (through wetlands) that do no exist in the study area. Third and 
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most important, improving or preserving the energy transported from headwaters 

to the downstream system means nothing if other stressors such as AMD and 

excessive sedimentation impair or eliminate the aquatic habitat. In other words, 

mitigation efforts that restore, preserve or enhance the energy transport from 

mined areas means nothing if there are no macroinvertebrates alive downstream to 

consume this energy. This approach to mitigation is best viewed as a "watershed" 

approach that results in an overall net environmental benefit. 

Similar environmental benefits will be seen from other water quality 

improvements that can be implemented through mitigation. The second most 

prevalent water quality problem in the study area results from the lack of public 

infrastructure. Failing or nonexistent wastewater treatment systems contribute co 

stream degradation in the region as do crude road crossings, stream bank erosion 

caused by repeated flooding and residential stream encroachment. Again, using 

the watershed approach to mitigation, it makes linle sense to enhance the energy 

transport of the mined area through enhanced SMCRA structures or preservation 

of headwater reaches only to have this energy flow to a downstream area that is 

severely impacted by fecal coli fonn, or from another stressor resulting from the 

lack of infrastructure. 

The correction of pre-existing water quality stressors coupled with vast mitigation 

potential of mining-created wetlands, ponds and side drains make the study area a 

"gold mine" of mitigation possibilities, and the final EIS should recognize and 

promote these ''nontraditional" mitigation measures. 
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Page ll.C-53, COE Stream Assessment Protocol, General Comment: 

The Louisville Stream Assessment Protocol is mentioned throughout this section. 

Use of a functional assessment may indeed facilitate mitigation decisions, but the 

value or applicability of the Louisville Protocol is not as established as the 

discussion in th1s section presents it to be. Unlike the EPA RBP, the Louisville 

Protocol has not undergone an extensive peer review or public comment 

The Louisville Protocol is based on an earlier study conducted by the Kentucky 

Division of Water, so any errors made in this proceeding endeavor will be 

amplified by application of the Louisville Protocol. Serious questions exist 

regarding the inclusionfexclusion of particular benthic metrics in the document 

that may unfairly skew the assessment and the documents' heavy reliance on 

conductivity. 

II. D-1, A1ternatives Considered but Not Carried Forward in This EIS, 
General Comment, entire section: 

Both SMCRA and the CW A clearly contemplate fill construction in streams, as 

noted in our introductory comments. Each of the various specific fill restrictions 

presented in this section ignores this basic, underlying premise: Mining and valley 

fill construction is legal and with recent court decisions its legality is crystal clear. 

Two specific legal challenges have targeted surface mining in Appalachia 

specifically. Section I, Purpose and Need provides a cursory glance at these recent 

judicial assaults that sought to undue Congressional statutory intent and decades of 

regulatory interpretation by the very agencies that have prepared this EIS. The 
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first., styled as Bragg v.Robertson was centered on the SBZ of OSM and a similar 

provision found in West Virginia's state surface mining program. The District 

CoUrt in this action chose to accept the plaintifrs tortured reading of federal and 

state mining law that construed the SBZ to prohibit valley fill construction in 

intermittent and perennial streams. The Bragg decision was reversed by the U.S. 

Court of Appeals for the Fourth Circuit on federalism and jurisdictional questions. 

A subsequent action was filed in the same Court, this time challenging the COE's 

interpretation ofthe CWA to permit valley fill construction under §404. The same 

District Court this time held, despite years of interpretation to the contrary, that 

mining spoil was ''waste" under the CWA and could not be permitted pursuant to 

§404. In the decision, the District Court went so far as to disrruss a pending EPA-

COE rulemaking that would finally end the confusion surrounding mining spoil 

and place it firmly within the jurisdiction of the COE as "fill material". This 

decision too was appealed to the Fourth Circuit and again the Appeals Court 

reversed. ln this case there was no overriding question of jurisdiction and the 

Appeals Court spoke directly to the legality of surface mining in the context of 

both SMCRA and the CWA: 

While SMCRA does not define "fiH material", its "excess 
spoil material,'' 30 U.S.C. section 1265(b)(22), is defined in 
the SMCRA regulations as material placed "in a location 
other than the mined-out area." ... And, regardless of 
whether the fill bas a beneficial primary purpose, 
SMCRA does not prohibit the discharge of surface coal 
mining excess spoil in waters of the United States. 
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Indeed, it is beyond dispute that SMCRA recognizes the 
possibility of placing excess spoil material in waters of the 
United States ... 
It is apparent that SMCRA anticipates the possibility that 
excess spoil material could and would be placed in waters 
of the United States ... 27 

The Appeals Court decisions in Bragg and KFTC ,which predate the release of this 

EIS, have properly recognized Congressional intent and sustained years of 

regulatory implementation. Consequently, any such alternative contemplated by 

the agencies seeklng to ban valley fills would require a statutory change and reach 

far beyond the programmatic scope of this EIS. 

The watershed speciftc fill restrictions explained in this section ignore the scale 

and scope of current and anticipated mining activity in the region and appear to 

assume that mining and valley fill construction activities were affecting vast 

regions of the study area, while in fact that is not the case. The CIS has 

determined, using liberal escimates, that mining and valley fill activity could 

potentially impact 4.10% of the screams in the study area . The same study found 

that the dominant land use of the area will continue to be dense, unmanaged forest 

over: 87.5% of the study area is forecast to remain unchanged when all 

disturbances including mining are considered. Assuming a worst-case scenario of 

mining disturbance (no renewed emphasis on reforestation and fill minimization) 

the same study found that the area would maintain adequate PEC scores to support 

healthy and abundant terrestrial and aquatic life. So, even absent the scientlfic 
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evidence showing the minimal/beneficial effects of mining, the minute scale of 

disturbance would not justify the sweeping changes and restrictions contemplated 

under this section. 

Page ITI.C-3, Energy Sources and Plant Communities: 

Headwater energy sources are important, not only to invertebrates and 
vertebrates in upper reaches of the watershed, but excess organic carbon is 
subsequenlly utilized hy life forms in all stream orders down gradient. 
Since streams have a unidirectional flow, downstream areas are also 
dependent on upstream areas for portions of their energy. 

This statement leaves the impression that energy can only be supplied by 

headwater streams. Research conducted by the coal industry in conjunction with 

the EfS indicates ponds and wetlands constructed during the mine reclamation 

provide similar, adequate sources of downstream energy: 

The streams with valley fills have a sediment retention 
pond located typically in the most upstream reaches of the 
stream just below the fi)l area. These ponds carry out a 
similar function for the upstream reaches of the streams. 
In the ponds, biological communities are established 
whlch are dependent on algal growth, not leaf lit1er, as a 
food source. The algae and detrital material flowing from 
the ponds act as the food source for the downstream 
communities.28 

fn addition, upon completion of the reclamation process, vegetation will have 

returned to the area, replacing the coveted "aquatic-terrestrial interface". Further, 

27 Kentuckians for the Common"r+'f!a!th v. Rivenburgh, 31 IF.)d. 425 (4111 Cir. 2003). 
l& Arch Coal Supplemental MTRIVF EJS Study Repofl, April2002 
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fisheries research conducted below mining impacted watersheds indicates that 

healthy and diverse fish populations are thriving. According to the River 

Continuum Concept that is postulated as the true value of headwater streams, one 

must assume that sufficient energy input is occurring in the stream to support these 

downstream communities. 

Page JIJ.C-5, Organic Matter Processing, general comment, entire section: 

The entire discussion presented in this section is devoted to an explanation of the 

River Continuum Concept (RCC). This theory suggests the health of an entire 

river ecosystem is associated with organic energy that is processed in headwater 

stream reaches and subsequently transported downstream. The RCC forms the 

basis for many of statements made in the EJS regarding the possible effects of 

valley fill construction in headwater streams. 

The RCC may be inapplicable to the steep-sloped terrain and stream systems of 

Central Appalachia for several reasons. First, the RCC assumes a pristine 

environment, which is certainly not the case in the study region: 

The Appalachian coalfields provide almost limitless opportunities for 
watershed improvement, following almost 100 years of abandoned 
mine land (AML) problems. Mine drainage pollution, eroding spoil on 
the down slope, clogged stream channels, abandoned highwaUs and 
coal refuse areas, and other orphan land problems exceed the capacity 
of the SMCRA AML Trust Fund. Many of the problems are such low 
priority that it is unlikely that the AML program wiU ever address 
them. EIS page __ 

Second, the RCC assumes that extreme headwater stream reaches provide the only 

opportunity for energy inputs [O the river system through the aquatic-terrestrial 
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interface that occurs in forested headwater streams. This is not the case in the 

study area. Research conducted by mining companies confirms that energy inputs 

continue in mining watersheds regardless of the level of impact in associated 

headwater areas because most of the streams below mining areas are forested: 

The cumulative impact study found that over 80% of first to third 
order streams in the EIS study area are surrounding by forest. 
EIS In.D-18. 

IJI.D-1, Loss of Linear Stream Length from Filling and Mirung Activities 
Associated with Fills, General Comment 

The findings of the EIS technical studies which are referenced in this section 

further illustrate the need for the agencies to view potential impacts of 

mountaintop mining in terms of scope and scale. Only 2.05% of the total stream 

miles have been directly impacted by valley fill construction and mining activities, 

and projected future impacts will total only 4.10% of the total stream miles within 

the region. Absent the renewed emphasis placed by the agencies on mitigation, 

with a preference for on-site, in-kind rrutigarion, mining will not result in the mass 

elimination of headwater streams. As the coal industry, SRAs and the COE 

implement new mitigation techniques in accordance with the recommendations of 

the EIS, it likely that the stream segments directly impacted by mining will be 

more than offset by either stream/wetlands creation during reclamation and/or 

water quality improvement projects undertaken by operators. 
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Page ill.D-2, Loss of Biota under Fill Foot Print or from Mined Areas, 

General Comment: 

The Associations do not dispute that the biota present within the fill footprint are 

lost once fill construction has been completed. Based on the results of the CIS, the 

benthic organisms common in headwater streams that are subject to till activity are 

by no means in danger in the study area. With a mere 4.10% of the streams in the 

study area projected to be impacted by mining operations, sufficient habitat for 

these macro invertebrates will continue to exist in the study area. The concern for 

the biota of these streams should not focus on the minute fraction impacted 

directly by fill construction, but the ability of reclamation and mitigation to 

replace the function of these benthic species in the overall aquatic system. ETS 

Appendix D. Value of Headwater Streams concludes that the single most 

important feature of the biota of headwater streams is to provide energy input to 

support the health of the streams down gradient of the headwater areas. 

Subsequent technical research has demonstrated that sufficient energy inputs 

continue to exist below filled areas. 

These studies are summarized on page III.D-9 of the EIS: 

Overall the abundance of macro invertebrates was found to be 
similar in upstream and downstream stations or to be slightly 
higher in downstream stations. 

Other industry sponsored research supports this conclusion: 

Increased abundance at the fiUed sites, as compared to the 
unmined sites and the presence of a similar shredder community 

68 



indicates that sufficient food is available to support a benthic 
community and that downstream communities are likely 
receiving ~articulate organic material from these more upstream 
segments. 9 

This conclusion is conftrrned by the USGS Fisheries Study that found some of the 

healthiest fish populations in watersheds associated with large scale sl.l.Iface 

mining and valley fill construction. 

In summary, it is reasonable to assume that the energy processing and transport 

will continue .. Mountaintop mining will potentially impact only 4.10% of the 

total stream miles in the study area, 60% of which are first order headwater 

streams, dispelling any myth that m.lning and vaUey fills are eradicating all 

headwater streams. Benthic research has demonstrated that abundance remains 

high below fills and that the ponds and wetlands created during reclamation are 

providing their own energy inputs to the stream reaches. The USGS fisheries 

survey confirms the benthic research, finding that heavily surface mined 

watersheds supported healthy and diverse fish populations. 

Page III.D-5, Changes in Downstream Chemistry: 

Comparisons to A WQC were performed with a subset of the total data sei 
as explained in USEPA (2002a). Selenium concentrations from the filled 
category exceeded A WQC for selenium at most (13 of 15) sites in this 
ca1egory. 

Finding selenium concentrations above the suggested criteria can be expected 

given the overall background levels of selenium present in the native soils of the 

19 Arch Coa l Supplemenc.aJ tviTRJVF EIS Study Repon, April 2002 
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area. Similar concentrations can be expected below any land disturbing activity in 

the region: 

... we see that in the region of MTMNF mining, the coals 
can contain an average of 4ppm of selenium, normal s.oils 
can average 0.2ppm and the allowable limits areS ug/L 
(0.005 ppm). Disturbing coal and soils during MT.M!VF 
could be e.xpected to result in violations of the stream limit 
for selenium 30 

While improvements in pH. iron and manganese were seen , median 
concentrations of sulfates among all sites increased from 3 8 mg/L to 56 
mg/L in the north and, and from 46 mg/L to 77 mg!L in the south. 

The presence of sulfate, as noted in the narrative, is indicative of disturbance, not 

necessarily mining induced disturbance . This conclusion is confirmed by the 

presence of similar sui fate levels below a large scale mining operation in Ohio that 

did not involve fill construction. 

In the USEPA (2002o) stream chemistry study, selenium was found to 
exceed A WQC at Filled sites only and was found to exceed AWQC at most 
filled sites included in the study. 

As noted in previous comments, selenium is inherent in the soils and coal of the 

regwn. 

The existence of selenium concentrations in excess of AWQC at most of the 
filled sites indicates a potentia/for impacts to the aquatic environment and 
possibly to higher order organisms that feed on aquatic organisms. 

30 U.S. Environmental Proleclion Agency. A survey ojfhe Wo1er Quality of Streams in rhe Primary Region 
of Mounlaintopl Valley Fill Coal Mining. 2002. 
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This statement is misplaced given the level of understanding relative to selenium 

impacts and technical research that found healthy aquatic communities in 

watersheds exceeding the suggested water quality criteria for selenium. 

The EIS chemistry study, from which the above cited EIS narratives are drawn, 

mentions the effects of selenium based on research conducted by Lemely in !otic 

(non-flowing) habitats, specifically a large pond with extended water retention 

times. This is a vastly different situation than what exists in the headwater streams 

of Central Appalachia. Therefore is incorrect to extend the results of the Lemely 

studies to this EIS. 

EPA is currently in the process of revising the suggested water quality standard 

for selenium. [n February 2002 the agency published a draft of these revisions. 

Among the conclusions and observations included in the draft document are 

several that are relevant to this EIS and the assertion that detectable selenium 

concentrations in the water column are indicative of negative impacts. 

Since the issuance of the 1987 chronic criterion of Sug/L, 
considerable information has come forth regarding the route of 
exposure of selenium to aquatic organisms. Studies have shown 
that diet is the primary route of e.xposure that controls chronic 
toxicity to fish . 

. . . diet controJs selenium chronic toxicity in the environment and 
water-only exposures require unrealistic aqueous concentrations 
in order to elicit a chronic response ... 
. . . a water-based criterion is not appropriate (or selenium because 
diet is being the most important route of exposure for chronic 
tox.icity. 

71 



If the organisms are provided with an uncontaminated diet, then 
exceedingly high water concent7atwns. possiblv above the acute 
criterion, are needed to elicit effects ... 

Sediment has also been proposed as a medium upon which to 
base tbe selenium chronic criterion, but because of the 
patchiness of selenium in sediment and an insufficient amount of 
data to support a casual link between concentrations of selenium 
in sediment and the chronic effects observed in fish, a sediment
based criterion was not selected. 31 

Considering the findings of EPA in the draft revised selenium criteria, that water 

column concentrations of selenium are not correlated to toxicity in fish and that 

the natural background of selenium present in the soils of the study area, it is clear 

that application of the current suggested water quality criteria for selenium should 

be reconsidered. 

The USGS fisheries survey supports both EPA's revised seJeoium water quality 

criterion and clearly demonstrates that selenium concentrations in the study area 

have not impacted the aquatic community in the study area. The EIS chemistry 

srudy found detectable levels of selenium on sampling sites within the Clear Fork 

Watershed; 

Site Selenium Concentration 

MT-62 2.8 ug/L 

MT-64 13.0 ug/L 

Despite these concentrations, the USGS Fisheries Study concluded: 

ll See generally Draft Aquaric Life Water Quality Criteria for Selenium 2002, EPA Contract No. 68-C6-
0036 (March 2002 Draft). 
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Clear Fork at Whitesville ... bad good scores in most of tbe four 
proportional metrics; 

Among Kanawha River sites, Clear Fork at Whltesville ... scored 
among the best sites in several structural metrics ... 

Among Kanawha River streams, Clear Fork at 
Whitesville ... ranked among tbe best sites in several species 
composition metrics.32 

Given the current status of the selenium water quality criteria, the natural 

background levels of selenium present in the soils of the region and the inability of 

the EIS studies and other technical research to correlate impairment to any specific 

parameter verbiage inferring impacts from selenium should be deleted from the 

final EIS. Thus, the best approach to possible water-quality induced impacts is 

presented in the final paragraph of the summary and conclusions section: 

Further evaluation of stream chemistry and further 
investigation into the linkage between stream chemistry and 
stream biotic community structure and function are needed to 
address existing data gaps. 

Page HI.D-7, Changes in Downstream Sedimentation (Bed Characteristics) 

... the mean substrate size class was found to be very similar berv,:een 
unmined, filled, filled residential and mined EIS class sites. 

Data sununarized in this section demonstrates that the sediment control 

requirements of SMCRA are functioning and preventing offsite impairment. 

Page III.D-8, Effects to Downstream Biota 

n U.S. Geological Survey. Fish Communities and Their Relation 10 Environmenlal Factors in the 
Kanawha River Basin. We.sJ Virgtnia, V1rginia. and Nonh Carolina 1997·1998. 2001 
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b.l. Summary of Results from Upstream-Downstream Comparison Type 
Studies 

Overall, the abundance of macro-invertebrates was found to be similar in 
upstream and do-..vnstream stations or to be slightly higher in downstream 
stalions. 

The largest difference seen between upstream and doYmstream locations 
was the change in proportion of sensitive groups. 

The results of these studies demonstrate that valley fill construction and m.lning 

activity are not having an adverse impact on screams. A mere shift in community 

structure does not constitute degradation, especially if sufficient energy remains 

for transport do"Wnstream. According to the results of these studies, streams with 

mining activity in their headwaters are still carrying out the primary function of 

pristine headwater reaches. 

b.2. Results of Comparison of Pre-mining Biotic Conditions to Post-mining 

Aquatic Communities 

The authors of this report stated that a qualitative comparison of current to 
past results suggests that the aquatic macro invertebrate community has 
undergone a shi(t to a more tolerant, less sensitive community. 
Changes in the downstream station were similar to those seen a! the 
upstream station for abundance and taxa richness. However, the diversity 
and evenness of the downstream macro invertebrate communities 
decreased .. . and the proportion of tolerant organisms increased notably ... 

The studies cited in this section analyzed mining and disturbance, not necessarily 

valley fill construction: 

These studies did not specifically address the presence of or potential 
impacts from valley fills. 
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This ongoing project confirms the results of other studies referenced or included in 

this EIS. As in the OSM COCCo Study, a shift was observed in the downstream 

benthic community that appears commensurate with disturbance of the native rock 

and soils. Thjs shift cannot be termed impairment however, unless the 

downstream reaches ofthe watershed are failing to receive adequate energy inputs. 

Other studies have confirmed that sufficient energy is being provided by mining-

related structures and that no net-reduction in warershed productivity and diversity 

has occurred. 

h.3. Results of A Multivariate Analysis Study on Benthic Invertebrate 
Communities and Their Responses to Selected Environmental Factors 

Coal mining appeared to influence invertebrate communities through two 
factors ... 

b.4. Studies of Macro invertebrate Communities in Stream Sites Loc.ated 
Downstream from MinedNaBey Filled Areas in Comparison to Reference 
Locations 

Biological conditions in the unmined sites generally represented a gradient 
of conditions from good to very good, based on the WV DEP SCI scores ... 

The wide variability of the scores on the unmined reference streams demonstrates 

a known fact that is mysteriously absent from the discussions in the draft ETS. 

Headwater streams are extremely unstable systems in their natural condition as 

they rely primarily on rain-induced runoffto sustain life and contribute to the 

synergy of the aquatic ecosystem: 
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One[unmined] site scored in the high-end of the fair range in the 
summer of 1999, one site scored in the poor range in the fall of 
1999, and one site scored in the high-end of the fair range in the 
winter of2000. 

Biological conditions in I he filled sites generally represented a gradient of 
conditions from poor to very good ... However, over a third of the time, filled 
sites scored in the good or very good range over the five seasons. 

This statement is probably the most important contained in the EIS and it deserves 

more attention and focus. Readily apparent is the reality that filled streams are 

supporting the aquatic processes that receive so much attention as the source of 

life throughout the stream system. In a region that suffers from multiple water 

quality stressors such as AML drainage, lack of infrastructure and failing 

wastewater treatment systems, the effects of valley fill construction appear 

negligible. 

The authors believe water quality explains the wide gradient in the 
biological conditions at the filled sites. 

The OSM COCCo. Study documented increased conductivity below mining that 

djd not involve valley fill construction, demonstrating that increased conductivity 

should be expected with any human development (mining, residential or highway 

construction) or natural disturbance (land slides). Again, the background natural 

conditions of the area appear to make such siruations unavoidable. Any 

development or improvements that are going to occur in the region are going to 

involve land disturbance- earth and rock will be excavated, and fills will likely be 
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built whether it is for mining, roads, schools, housing etc. Based on the research 

presented in this EIS, all of these activities will be expected to have similar 

increases in conductivity. Since the inherent geological and topographic features 

of the area are such that excavation and fill construction is required in connection 

with development and mining, the question should not be if conductivity is 

increased, but what effect conductivity has had on the stream system as a whole. 

In our commentS on other sections of the EIS, the Associations have presented the 

results of studies conducted for the EIS, by coal operators in conjunction with the 

EIS, independent of the EJS but within the study area and outside of the study 

area but related to the subject at issue. The bulk of this research documents a shift 

in the biologic community below disturbance. There is some question as to how 

directly this shift can be correlated to particular water column parameters 

including conductivity: 

Differences between tbe benthic macro invertebrate 
communities in the unmined and filled sites were evident in 
metrics involving the mayfly population which decreased below 
the ftll sites. Stoneflies were prevalent in these sites, however, 
indicating that water quality may not be the limiting factor for 
the absent mayflies as they are both sensitive taxa 33 

__ 

Whatever the cause, it is overly apparent that this change does not correlate to 

impairment. In fact, by supplying a more constant source of energy to the stream 

below (though wetland and pond consrruction), mining may improve the healtb of 

the watershed. 
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Biological ccmditions in the filled and filled/residential classes were 
substantially differenJjrom the conditions in the unmined class and were 
impaired relative to conditions in the unmined class, based on the WV SCI 
scores. 

From the results of the EPA Streams study and other related research, it is 

apparent that the aquatic communities were different among the classes, but not 

impaired: 

Overall, the ftlled sites are only significantly different from tbe 
unmined sites witb resf.ect to the percentage of the population 
comprised of may .flies. 4 

As noted in our earlier comments, ponds and wetlands are constructed during the 

mining process to control sediment and in some instance attenuate flow. These 

wetlands and ponds influence the composition of the benthic community: 

Changes in the benthic macro invertebrate community structure 
below impoundments are well documented ... These changes may 
result from Dow constancy, organic loading , temperature 
changes or a combination of factors ... mayflies and stoneDies are 
often eliminated below impoundmeots.35 

The elimination of the mayfly taxa CANNOT be linked to impairment as the EIS 

narrative attempts to do: 

Below the filled sites, the sensitive EPT taxa still comprised an 
average of 50% of the population. 
Also of interest below the fills is the presence of a shredder 
community very similar to the unmined reference streams ... The 
similar communities in tbe ftlled and unmined streams indicate 
that tbe downstream reaches of the streams are being supplied 

11 Arch Coal Supplemental WR!VF ETS Study Report, April 2002 
l• Arch Coal Supplemental MTR!VF EIS Srudy Report, April2002 
ll ibid 
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with coarse and fine organic material which are the major 
contribution of headwater reaches described in the river 
continuum theory.36 

The cited EIS statement should include a qualifier regarding the stream size 

sampled in the study. Generally, all ofthe streams sampled below valley fills 

were larger streams than those sampled in the unminedJreference class. The 

wunined reference sites were located on first and second order streams while the 

filled sites were located on third, fourth and fifth order streams. Changes in the 

composition of the aquatic community are expected as stream order increases . 

Page III.D-1 S, Impacts of MTMJVF on Fish Assemblages 

The USGS (2001 b) found that stream size and zoogeography masked any 
potential water quality effects of land use on species composition and 
relative abundance offiSh communities in the area. 

This statement appears to be a weak attempt at explaining away the fmdings of the 

USGS fisheries survey. The specific results of this study are enonnously 

important to this EIS. This study determined that one of the healthiest fish 

communities existed at Whitesville, on the Clear Fork tributary to the Coal River. 

It is a well-known fact that this watershed has been heavily mined, with most 

recent extraction occurring in the form of surface mining with valley fills. The 

EIS Chemistry study found detectable levels of selenium within the watershed, yet 

the USGS Fisheries Report observes a healthy and diverse fish population. 

36 ibid 
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The USGS Fisheries Report also designated streams as impaired that were 

associated with mining activity. However, both of the watersheds are more 

correctly identified as areas of historical mining. Both of these watersheds have 

identified sources of serious AMD and sedimentation impacts from pre-SMCRA 

activities. 

Page IIJ.D-15: 

For example. fish collected from one lake downstream of an extensive 
mining complex in West Virginia were found to contain selenium 
concentrations much higher than would be expected to occur naturally, 
indicating that the selenium associated with mining operations occurs in a 
form that is biologically available for uptake into the food chain (U.S 
FWS, unpublished data). 

This reference js entirely inappropriate and should be deleted from the final 

EIS. First. there is no place for unpublished, un reviewed data in a document of 

record such_as this EIS. Second, "concentrations much higher than would be 

expected to occur naturally" contradicts assertions made in the EJS chemistry 

study which recognized that the natural background levels of selenium in the soil, 

overburden and coal approach the limit established by the current water quality 

criterion implemented in West Virginia. Third, as this is unpublished data, other 

possible sources selenium such as non-mining land disrurbance cannot be 

identified. 

Page III.D-17 Srudies Relating to Mitigation Efforts for MTMNF 
Impacts to Aquatic Systems 
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Past efforts at compensatory mitigation have not achieved a condition of no 
net loss of stream area or functions. 

This statement is unqualified, conflicts with subsequent statements made under the 

same narrative section and should be deleted from the final ElS. A similar 

prevarication is repeated in the fist paragraph on page IJI.D-21 . Our comments 

address both statements. 

Mining companies have routinely created structures as part of the SMCRA 

mining and reclamation plan that serve to offset the toss of headwater streams 

from fill construction. At the same time however, these companies also satisfied 

the existing COE mitigation requirements imposed by the respective states and not 

characterized these structures as "mitigation" projects. 

In the EIS technical study A Review of Wetland Resources in the Steep Slope 

Terrain of West Virginia, EPA found that few traditional wetlands existed prior to 

the initiation of surface mining and areas that had no surface mining had no 

wetlands: 

... the percentage of vegetated wetlands (PF,PEM,PSS 
designations) existing in these watersheds is extremely low, 
representing less than 1/10 of I% of the watershed in all cases. 
The majority of the NWI wetlands in these watersheds appear in 
most cases to be sediment ponds associated with mined sites. 

Other statements in this technical study strive at discounting the value of these 

created areas by declaring them "unvegetated" wetlands. However, as cited 

previously in our comments regarding stream function and the biologic condition 
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Similar conclusions can be regarding the conveyance ditches or "groin" ditches 

created on valley fills: 

During the development of this EIS, technical representatives 
from OSM and from West Virginia have suggested that groin 
ditches constructed along the edges of fills may represent an 
opportunity for the in-kind replacement of streams with an 
intermjttent or perennial flow regime. To date, no drainage 
structures ()bserved appear to have successfully developed into a 
functioning headwater stream. EIS Jll.D-18. 

As noted in our preceding comments, reconstructing headwater streams 

historically never the goal of these structures. Instead, their design and 

construction was intended to satisfy the hydrologic requirements of SMCRA and 

to preserve/assure the stability of the valley fill. These functions must remain the 

primary objective of the ditches, as they are obviously working (no pattern of fill 

instability identified by the EIS technical studies). However, if these areas could 

be enhanced as described in this section and continue to assure the stability of the 

fill area this opportunity should not be ignored, since it would essentially equate to 

double the length of the original headwater impacted by the valley fill placement. 

The renewed emphasis on mitigation that has emerged from preparation of the EIS 

and permeates all the suggested alternative actions must acknowledge the ability 

of these SMCRA structures to serve as mitigation and the alternatives should 

include the direction to develop a BMP manual for further enhancing the values 

that can be provided by these structures. 

Other historical, state mitigation measures focused on stream restoration through 

water quality improvement. As earlier sections of the EIS recognize, the study 
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improvement should not be summarily dismissed by the draft ETS as cited 

statement attempts to do and the current mitigation initiatives underway cannot 

ignore the benefits of this "remediation mitigation". 

IV. El\VIRON1HENTAL CONSEQUENCES OF THE ALTERNATIVES 
ANAL ZED 

B. AQUATIC RESOURCES 

Page IV.B-2, last paragraph: 

.. . the length of stream buried by mining or valley fills displaces the biomass 
and proportionate amount of energy provided by fine and coarse 
particulate material leaving a particular reach of headwater stream. 

This fact in uoarguable, however there is no indication that sufficient biomass and 

energy inputs do not occur in the scream reaches below the filled areas.38 Further 

as we have identified in previous comments on other sections of the EIS, wetlands 

and ponds created during the mining process adequately offset this direct loss. 

The scientific research used to support these comments also indicates that by 

providing a more constant flow of energy input, these ponds and wetlands may 

provide superior contributions to the synergy of the stream system below. Since 

the ponds at the toes ofvalley fills are constructed commensurate with mining 

activity, any reduction in energy inputs would only be temporary in nature. 

Consequently, leaf litter exclusion as a result of MTM!VF may affect 
productivity downstream due to this terrestrial aquatic relationship. 
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There is no argument that valley fill placement eliminates the aquatic-terrestrial 

interface that exists within the fill footprint area. However, EJS technical studies 

have determined that some 80% of the streams in the study area are forested, 

indicating that substantial aquatic-terrestrial zones exists downstream of the 

headwater reaches that can be directly impacted by fill construction.39 Further, 

most of the stream miles in the study area (60%) are headwater streams. Given the 

minute scale of current and potential mining impactS, adequate aquatic-terrestrial 

interface areas will continue to exist. 

Page IV.B-3 

The No Action Alternative and action allernatives will not eliminate the 
loss of stream segments and reduction in organic matter lransported 
downstream. in the absence of standardized testing and research, it is not 
clear to what extent this direct stream loss indirectly affects do'NlZ.Stream 
aquatic life. 

This statement incorrectly assumes that some reduction the energy transported 

downstream has occurred despite scientific evidence to the contrary. Similar 

fallacious statements in preceding sections of the EIS were addressed in detail in 

our comments on those sections. However, to be complete we will summarize 

these comments here. The EIS technical studies found a wide range of conditions 

below valley fills, suggesting that stream health is preserved below fills: 

Biological conditions in the filled sites generally represented a 
gradient of conditions from poor to very good ... however, over a 

JX U.S. Fish and Wildlife Service, The Value of Headwater S/Teom.s: Results of o Workshop . l999, EJS 
Appendix D. 
19 lbtd. 
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third of the time, filled sites scored in the good or very good 
range.40 

As we have noted in detail in our comments on other sections of the EIS, the EPA 

benthic study referenced above did not account for or acknowledge the influence 

of stream order on benthic populations. Benthic assemblages are expected to be 

different from 1 sr and 2nd order streams that are ephemeral and intermit1eot in 

nature as were the unmioed reference sites opposed to the filled sites in the study 

which were generally located on Jrd order streams that flowed constantly, possibly 

as a result of valley fill hydrology. 

Industry supported research referenced extensively in our earlier comments has 

determined that the presence of ponds and wetlands at the toes of fills may provide 

superior energy inputs through the creation of an aquatic community that 

processes algae, coupled with increased and constant flow created by fill 

hydrology. 

It is also not evident to what degree reclamation and mitigation (e.g., 
drainage control andre vegelation) offset this reduction 

As with the previous section, this statement assumes that a reduction has occurred 

in areas of fill construction and our comments above are applicable here as well. 

As to the ability of mitigation to replace any possible reduction, the industry 

sponsored research and EIS technical studies suggest that stream reaches below 

.a U.S. Environmental Prorection Agency. A Survey of the Condition o f Streams in me Primary Region of 
Mounl.aln1op Mining!VaUey Fill Coal Mining. 2000. 
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discounting or dismissing the lack of differences between the filled and unmined 

reference streams. 

Selenium and zinc were negatively correlated with the WV SCI. 

Concerns regarding the applicability of the WV SCI to the southern West Virginia 

region of rhe study area have been presented in comments on other sections of the 

draft EIS. 

The strongest association with water chemistJy suggested that zinc, sodium, 
and sulfate concentrations were negatively correlated "»rithfish and macro 
inveHebrate impairments 

The value of this statement, aside from presenting inflarnmotory verbiage, is 

further questionable given the caveat presented in the Statistical Analysis with 

regard to fish communities: 

.. . these correlations do not imply a causal re!aJion.ship between 1he water 
quality parameters and fiSh community condition. 

Subsequent statements in the EIS narrative correctly note that the statistical results 

are far from conclusive and by no means support the sweeping proclamations 

made in the above cited portions of the EIS: 

However, the study also concluded that insufficient data existed 
to determine the temporal nature of the impact or the distance 
downstream that the impacts persists. Due to the limited scope 
of the studies performed by the EIS no correlation could be 
made of downstream impacts with the age1 number, and size of 
mining disturbances and flUs, nor could data differentiate 
impacts of mining, fills or other human activity in a watershed. 
EIS IV.B-5. 
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Also worth noting is that the Statistical Report did not correlate selenium 

elevations to fish community impacts as the Fisheries Report attempted to do, 

casting further doubts on the validity of both studies. 

The Associations maintain that the balance of EIS technical research has identified 

a shift in benthic communities, a shift that can be attributed to a number of factors 

and a shift that is by no means disadvantageous. Similar shifts were found below 

mining related disturbance that did not involve valley fill activities at a site outside 

of the EIS study region suggesting that similar results can be expected below any 

disturbance within the general Appalachian region. 

Constructing werlands is a possible mitigation measure for impacts to 
headwater slreams. 

The positive benefits provided by mining created wetlands have been identified in 

technical studies and summarized in comments on other sections of the draft EIS 

narrative. 

Other human development activities, such as logging and other types of 
excavarion, also pose potenria/ threats to the nutrient cycling junction, 
sedimentation, and other physical, chemical, and biological impacts to 
headwater streams in the EIS study area. However, the pennanent naJUre 
of filling discussed under direct loss, a.s compared ro the more temporary 
impacts from foreslry suggest that MTMIVF impacts of headwater stream 
systems may have a longer-term impact on this system, although data do 
not currently suggest the duration ofthe.se impacts. 
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This statement fails to consider the scope and scale of potentia1 mining impacts 

and suffers a flaw that is unfortunately common in this draft EIS: an overbearing 

concern with the functions provided by headwater streams. 

The CIS study has determined that 59,000 miles of streams exist within the study 

area and that 60% of these streams are headwater areas. The same study estimated 

that 1.23% of the streams have been impacted by past and current mining and 

valley fill activity and that 4.10% of the tara\ stream m.lles could potentially be 

impacted by future mining. These results confmn that mining is affecting a 

relatively minute fraction of the total streams within the study area. 

Threats, or more properly stressors to watersheds in the study area are well 

documented. On page IV.B-9 for example, the EIS acknowledges that the Central 

Appalachian coalfields provide almost hmirless opportunities for watershed 

improvement. These narrative sections concur with an EPA study initiative that 

predates the draft ElS: 

In general, the biological assessment results appear to indicate 
these are poor water quality streams prior to the impact of 
mining operations and valley fills. 41 

Given the reality of stream conditions in the region, the focus on the functions of 

headwater streams seems misplaced. As confirmed by certain sections of this EIS, 

the streams of the region are impaired by a variety of stressors unrelated to current 

mining. Therefore the function of the headwater stream (energy input) may be 
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worthless if the downstream reaches of the watershed are impaired because of 

other impacts. As we have noted in our earlier comments regarding mitigation~ 

the environmental condition of the study area could have been markedly improved 

had the massive amount of resources and attention directed by anti-mining groups 

and the agencies at MTMJVF impacts to headwater streams had been focused on 

the remediation of existing water qua I i ty problems of the region. 

Page IV.B-10 

As a result of all alternatives involving mitigation, there will be a strong 
disincentive for the applicant to disturb stream segments. 

This statement assumes that practical alternatives to valley fill construction exist 

for the mining industry and ignores the substantial amount of infonnation 

collected by the EIS and summarized in the mining technology sections of the 

document. Because of the very nature of the topography and geology of the 

study area, the native rock and soil excavated to facilitate mining (both surface and 

underground) will "swelt" and not all of it can be returned to the rruned area even 

under the most rigorous application of SMCRA 's AOC mandate. Consequently, 

some of this excavated material MUST be placed in a valley fill. A "strong 

disincentive for the applie3nl to disturb stream segments" already exists through 

compliance with SMCRA imposed AOC requirements and the 404(b)(l) 

guidelines of the CW A programs of the COE and EPA. The reality of increased 

" U.S. Environmental Protection Agency. Analysis of Valley Fill Impacts Using Macroinvertebrates. Draft 
final Report. )998. 
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and what appears to be punitive mitigation requirements will not result in further 

minimized fills, it will only add yet another economic constraint on the ability to 

mine coal in this region, since other sections of the ETS narrative and the ErS mine 

engineering technical studies confirm that the physical and economic 

recoverabi lity of coal reserves is directly correlated to the amount of fill space 

available. Another unfortunate result ofpurutive mitigation measures will be seen 

in post-mining land use development. The EIS has correctly observed that the 

lack of stable, flat land remains a substantial barrier to the economic 

diversification and social stabilization of the region. MTMNF offers the unique 

opportunity to create such flat and stable areas at no public cost. However, any 

area suitable for development will need to be flat, require a variance from the 

AOC requirements of SMCRA and possibly place more fill material in stream 

segments. The punitive and overly restrictive mitigation measures contemplated 

i.o the EIS such as conservation easements will discourage these types of 

developments despite a clear and proven economic and social need for their 

creation. In short, these mitigation measures are more akin to penalizing the 

citizens and governments of the study area by complicating the private property 

rights of landowners in the area, frustrating efforts to diversify the economy while 

at the same time limiting the viability of the coal industry. 

Accordingly, the final EIS should focus not on the ability of mitigation to 

discourage fill placement as fill minimization is aiJeady addressed not only 

through SMCRA but the 404(b)(l) guidelines 
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Page JV.D-5 d. fish populations, general comment, entire section: 

As with other sections of the EIS, the statements in this section fail to account for 

the scale aod scope of mining impacts. If headwater streams are indeed hotbeds of 

evolution, according the EPA CIS analysis only 4 .10% of the streams in the study 

have or could be affected by mining. Considering that headwater streams 

comprise the largest portion of the region's streams at 60% of the total stream 

miles, sufficient areas will remain intact for the occurrence of''narural selection 

process that may result in the development of new species/subspecies". 

Regarding the results of the EIS Fisheries Study, the Associations maintain that 

this study cannot be relied upon to deduce MTMNF impacts. The study was 

extremely limited in scope and compared to patently different areas (New River 

and eastern Kentucky). The USGS Fisheries Survey found two of the healthiest 

fish populations in the area studied in watersheds associated with large scale 

surface mining and valley fill construction. 

a. Terrestrial 

II. C. 

Deforestation (page II.C.-75) 

General Comment 

Any possible impacts from mining activities must be considered in tenns of scope. 

As paragraphs in this section note, technical studies conducted as part of this ETS 
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have found that the dominant land use of the area is forestland with 92% of the 

area being densely forested. Mining bas disturbed only about 3% of the region. 

The same study determined that mining, in conjunction with all human 

disturbances, would only affect about ll% of the area. Therefore. a large-scale 

elimination of forested areas is not going to occur in the region. Further, a 

renewed emphasis is being placed on tree growth as a result of this EIS. 

Considering that mining offers the opportuoicy to create soils that are superior to 

native soils and that tree growth on reclaimed mines is possible if traditional 

SMCRA imposed barriers to reforestation are addressed, the potential impact 

estimates are likely liberal and forecast a much greater decrease than will actually 

occur. 

Page II.C-76, first paragraph: 

Post Mining Land Uses without trees were historically perceived to be 
easier to achieve and less costly, as well as result in a shorter liability 
period for release of performance bonds. 

This statement fails to consider all the factors that influence the selection of a 

PMLU, such agency and community preference and regulatory achievability. As 

noted in the next paragraph, the reason that reclamation with trees is not more 

widespread is mainly attributable to SMCRA regulation and requirements related 

to erosion control and stability. 

Page II.C~76, last paragraph. 
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It is possible other economic incentives could encourage refore.statio1L 

A reference to mitigation should be added to this discussion. As noted elsewhere 

in the EIS and its appendices, the value of headwater streams subject to valley fill 

construction is the terrestrial-aquatic interface. Any reforestation initiative that is 

coupled to a stream restoration/mitigation project would further replace this 

function. Accordingly, reforestation should be considered when assessing 

required mitigation, as noted by the first paragraph under section a.l, CW A 

Program on page II.C-7: 

The protection and/or restoration of forested riparian habitat as 
part of aquatic resource enhancement may result in mitigation 
credit by the COE for CWA section 404 permits. 

Page II. C-83, Action 14, general comment) entire paragy-aph: 

Action 14: If Legislative authority is established by Congress or the states, 
rhe S1v!CRA regulatory authorities will require reclamation with frees as 
the post mining land use. 

Advocating such an action is unwise. As noted in our previous comments, no 

evidence exists that mining activities will result in massive deforestation of the 

region. The CfS determined that mining and all other human disturbances wilt 

only impact about II% of the existing forested areas within the study area. 

Assuming the worst case scenario, that all future mining would result in the 

replacement of dense forest with other habitats the region will remain 87.5 % 

forest land. 
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A programmatic tree gTO\vth mandate imposed through Congressional edict would 

remove the opportunities for mining to create alternative land uses and conditions. 

Suitable land for development remains one of the greatest social and economic 

barriers in the reg)on. Mining offers a unique opporturuty to improve the usability 

of lands that are otherwise steeply sloped and undeveloped with little or no 

additional cost. Economic diversification and social stabilization (by relocating 

flood prone communities) are real possibilities only if alternative post-mining land 

uses, other than reforestation, are preserved in the regulatory program. 

Page D.C-90, Section 11, Threatened and Endangered Species, General 

Comment, Entire Section: 

A5 noted in our previous comments, the statements and assumptions fail to 

consider the scope of the activities in question. The CIS determined that mining 

affects only a small portion of the study area, which will remain dominated by 

densely forested areas. The same technical study found that headwater streams 

comprise 60% of all streams in the region and that mining has the potential to 

impacr only 4.10% of these streams. In preparing the 80, the agencies MUST 

consider these factors. It is very apparent that neither mining nor any human 

activity is going to result in massive elimination of existing fish and wildlife 

habitat. 

The EIS terrestrial studies failed to show that current mining and reclamation 

practices were adversely impacting existing wildlife assemblages. In fact several 

species thought to be rare and declining in rhe srudy region were actually found in 
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reclaimed areas. For example, the edge effect created by mining disturbance was 

derennined to be a habitat for Cerulean Warblers. 

To be adequate, the BO must also consider the positive effects of mining-created 

habitats for certain species of wildlife. The terrestrial technical srudies found 

several species on reclaimed mined lands that were rare in the study area Several 

of these unexpected species are also targeted for conservation efforts. However, at 

least one of the technical studies went to great lengths to ignore these terrestrial 

gains. The same mistakes cannot be repeated in the BO if it is to adequately 

protect T &E species. 

Page ID.B-11 Last three paragraphs concerning topsoiJ: 

The statements and observations made in these paragraphs imply that topsoil is the 

most important factor in establishing tree growth. It is common knowledge that 

the native topsoils of the area are remarkably thin and subject to "wasting" or 

being destroyed or lost during any efforts to collect and stockpile them for later 

use. Such statements conflict with EIS technical studies, research conducted 

independent of the EIS and even statements made in subsequent paragraphs of the 

narrative. 

EIS technical studies have proven that so ils created during mining can be of 

greater value than the existing native soils. An overreaching historical observation 

that has been confirmed by studies conducted outside of the EIS is that 

proscriptive SMCRA regulations regarding compaction are the chief detractors to 
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reforestation on mined areas. As noted in the following paragraphs of the EIS 

narrative: 

Prior to the passage of SMCRA1 most surface-mined land in the 
east and Midwest was reclaimed with trees. The quality and 
productivity of these lands varied, but, in general, reforestation 
was successful and commerciaUy valuable forests were created. 
With the implementation of SMCRA-based rules and 
regulations, the percentage of land reclaimed forest dropped 
signifkantly. The rules., as typically interpreted and enforced, 
resulted in intensely graded landscapes with erosion control 
provided by herbaceous vegetation. In this post SMCRA 
environment, reforestation was difficult and productivity of 
those lands was disappointing. 

Deep rocky soils with the appropriate chemical composition can 
be produced through mining and reclamation, and wiJI support 
forests that are more productive than those supported by the 
thin natural soils typical of the Appalachian Mountains. 
EIS lli.B-12. 

Page lll.F-7, second paragraph: 

This change in habitat has resulted in a shift in the distribution of birds 
throughout southern West Virginia with an increase in the abundance of 
edge and grassland species at reclaimed mine sites. 

While the rechnicat srudies do indicate that edge and grassland species are 

occurring on reclaimed mine s1tes, it is entirely inappropriate to extrapolate these 

results into the conclusion that a " shift" has occurred throughout southern West 

Virginia. As noted in our previous comments, the Cwnulative Impact Study DOES 

NOT indicate that past, current or future mining will eliminate or substantially 

reduce ex isting forest cover. West Virginia and the majority of the region "Will 

remain dominated by dense forest cover. Further, both the Woods and Edwards 
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research and the Canterbury research has documented the occurrence of forest 

interior species in the forest edge habitats created by mining activity, including the 

presence of species that are of conservation concern. This statement also conflicts 

with subsequent paragraphs in the EIS narrative: 

Eighty-four of 92 "probable" or "confirmed" breeding birds, 
based on data presented by Buckalew and Hall (1994) in the 
West Virginia Breeding Bird Atlas were confirmed at 
mountaintop mining sites in southern West Virginia in 1999 and 
2000 (Woods and Edwards). The eight species identified by 
Woods and Edwards (2001) are not associated with habitats 
associated with mountaintop mining sites (residential and urban 
habitats). EIS Ill.F-7. 

The presence of 84 of the 92 expected species clearly does not indicate a "sh.ift" in 

the bird community. The Associations suggest that the statement referring to a 

"shift" in the bird community be deleted since it is unsupported. 

Page Ill.F-7, fourth paragraph under Birds section: 

Species richness and abundance of songbirds is higher in shrub/pole 
habitats of mountaintop mining sites than in grasslands,fragmentedforest, 
and inractjorest habitats (Woods and Edwards, 2001). 

Page 111 F -7, ftftb paragraph under Birds section: 

Mountaintop Mining sites are known to support at leas/ten grassland and 
shrub bird species not previously listed in the WV BBA (Woods and 
Edwards) . Grassland birds are declining throughout much of the United 
States. Three grassland species listed as "rare " in West Virginia are 
known to occupy mountaintop mining sites in southern West Virginia. 

Based on the above referenced statements and the underlying technical research, it 

is apparent that current mountaintop mining and reclamation practices are creating 
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habitats that foster terrestrial diversity. EPA's CIS results indicate dense forest 

will remain the dominant land use of both West Virginia and the region. Unlike 

the forest habitat, which dominates the study area, grasslands/shrub habitats are 

rare in West Virginia. This data leads to a logical conclusion that the diversity 

created by these mining produced habitats far outweighs the site-specific declines 

observed in the forest-interior species. 

In general, species richness and abundance are expected to be greatest 
from diverse habitats like the shrub/pole communities and lowest in the 
least diverse habitats like gJ·asslands. 

While this statement may be factually correct, it implies bias since intact or dense 

forest can be expected to be equally less diverse as the grassland areas. 

It is possible that some of the grassland bird populations on mountaintop 
mining sites reclaimed with herbaceous cover are existing as "sinks". 
'"Sink populations are maintained by immigration because death rates 
exceed birth rates. 

This statement is unsupported by the technical research, especially considering the 

conclusions regarding available breeding habitats for the grasshopper sparrows 

which are summarized in subsequent sentences in the same narrative paragraph. 

Further, since the largest habitat of rhe area is dense forest cover and grasslands is 

one of smallest, where would the birds be migrating? 

Page III.F-8, second paragraph: 

Some argue that mountaintop mining has the potential to negatively impact 
many forest songbirds, in particular neotropical migrants, through direct 
Joss and fragmentation of mature forest habitats. Forest interior 
species ... have significantly higher populations (at least one year of the r.vo-
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year study) in intact forests thanfragmentedforests. Furthermore, 
cerolean warblers ... are more likely to be found in a forested area as 
distance from a mine increases. These data suggest that forest-interior 
species are negatively impacted by mountaintop mining through direct loss 
of forest habital and fragmentation of the terrestrial environment. 

The data presented in the EIS technical studies DO NOT support such a 

conclusion. Higher populations of forest interior species in intact forests versus 

fragmented forest in one year of a two year srudy·are far from conclusive. 

Page JII.F-9 Mammals section 

Small mammal species richness does not differ between grassland, 
shrob/pole. fragmented forest, and intact forest Jwbitats from mountaintop 
mining sites in southern West Virginia. Small mammal species abundance 
tends to be greater in grassland and shrub/pole than in fragmented and 
intact forest habitats. 
Of a possible 58 species expected to occur in the study area, 41 were 
encountered. 
The 41 species included 12 salamander species, 10 toad andfrog species, 3 
lizard species. 13 snake species. and 3 turtle species. 

This statement prov1des even further evidence that mining and current reclamation 

practices create valuable habitat in the study area that results in mammal diversity 

as opposed to the dominant land cover of dense forest . 

Mountaintop mining results in greater soil disturbance than forest clearing 
so a longer time may be required for recovery of salamander populations. 

While recovery of the salamander populations on mol.liltaintop mining areas may 

be slower when compared to rates associated with other disturbance, the most 

important fact is that salamanders do frequent the habitats created by current 

reclamation. 
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Page ill.F-9 through F-10, Interior Forest Habitat and Area Sensitive Species 

Interior forest habitats are relatively rare and easily lost. 

This may be a true statement nationally, but is simply not the case in the study 

area . A5 previously cited, the CIS found lhe study area will remain 87.5 percent 

forested if all future mining impacts are combined with all human disturbances. 

The CIS also assumes a worst case scenario for mining by assuming that aU 

reclamation areas will be returned to grasslands and no renewed emphasis on cree 

reclamation will take place. 

Studies conducted at reclaimed mountaintop mining sites in southern West 
Virginia have yielded forest interior bird species in shrub/pole and 

fragmented forest habitats as well as intact forest habitats. However, the 
abundance of forest interior bird species was significantly lower in 
fragmented forests than intact forest suggesting a detrimental impact. 

The presence of these traditional forest interior species in the edges and shrub/pole 

habitats created by the reclamation process do not support the conclusion that 

forest fragmentation is negatively impacting these species in the srudy area. The 

next statement, that interior species were significantly lower in fragmented forest, 

is not supported by the Woods and Edwards Report. A lower abundance was 

found for only six of the forest interior species. Six species out of 47 clearly does 

not support the conclusion that detrimental impact is occurring. 

Page III.F-11, second paragraph under Deforestation 
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It follows thai defores/ation of large porn·ons of the Appalachians through 
mountaintop mining is a significant concern from the standpoint forest
dwelling wildlife, in particular, forest interior species. 

This statement conflicts with the findings of the CIS and the terrestrial technical 

studies. The CIS found that abundant habitat will continue to exist in the region 

even when mining disturbance is assumed to have the greatest impact (no 

reforestation) and mining is considered along with all other human activities. 

According to the CIS, the area will remain 87.5% forested. The Woods and 

Edwards terrestrial technical study found that forest-interior species were present 

in the fragmented forest area created by mining. As noted in a subsequent 

paragraph in this same section, a majority of species have the same abundance in 

the fragmented forest as the intact forest: 

Furthermore, with the exception of a few rare species, the 
densities of songbirds on grassland and shrub/pole mountaintop 
mining sites was similar to tbat reported in other stuclies 
indicating the quality of habitat and availability of resources is 
similar to tbe other sites. EIS IU.F-11. 

In other words, mining has created habitat favored by these traditionally forest 

interior speeies. 

The above findings provide evidence that mountaintop mining practices 
provide favorable conditions for some species. However, these advantages 
may not surpass the disadvantages these practices have on the 
sustainability of plants and wildlife in the region. 

The technical studies do not indicate that mining and reclamation practices have a 

disadvantageous effect on plants and wildlife in the region. First, greater growth 
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rates of trees and plants have been demonstrated to be technically feasible if the 

traditional SMCRA barrier of over compaction is addressed. Second, the CIS 

determined that future mining and other disturbances will not result in a dramatic 

shift in the existing land cover of the region, with 87.5% of the study projec1ed to 

remain dense forest cover. With regards to wildlife, the technical studies have 

shown that traditional forest-dependent species are present on reclaimed areas and 

that grassland and shrub/pole habitat species not associated with study area are 

also present on reclaimed areas. At worst, mining and reclamation is increasing the 

biodiversity of the area. 

Page Ill.F-12, first full paragraph, general comment: 

The EIS has aJready acknowledged that existing rules and regulations imposed by 

SMCRA are the biggest factor preventing reforestation. With the renewed 

emphasis on reforestation and tree growth that will result from the EIS 

alternatives, it is reasonable to assume that !Tee reclamation will increase in the 

study area. However, if !Tee reclamation was not advocated in the EIS 

alternatives, scientific research indicates that these grassland and shrub/pole 

habitats are supporting a healthy and diverse terrestrial community with species of 

both forest-interior and grasslands being recorded on reclaimed areas. The CIS 

has found that neither mining nor any other human activity will result in a massive 

conversion of the study area from dense forest to another land cover indicator. 

Page IV.C-5, first paragraph: 
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There are also indirect effects related to removal of forest associated with 
mining. Studies have sho-wn that trees help remove certain elements from 
our air and sequester them. This process is kno-wn as "carbon 
sequestration. " 

According to the tables summarized on the pages preceding this paragraph, all the 

states within the study area w[il remain dominated by forest cover and continue to 

provide the valuable carbon sequestration function. Further the U.S. Forest 

Service's Forest Inventory and Analysis indicates that the average annual cubic 

feet of forest growth exceeds the average annual rate of forest loss for all states in 

the region. 42 This information is summarized on page IV.C-2: 

data, based on the forest census in West Virginia (1989), 
Virginia (1992), and Tennessee (1999), shows that the average 
annual cubic feet of forest growth exceeds the cubic feet of forest 
loss by 10 million cubic feet in Virginia, 241million cubic feet in 
Tennessee and 257 million cubic feet in West Virginia. 

These growth ro loss ratios will increase as new reforestation efforts are 

implemented by OSM and state regulatory authorities to encourage tree growth on 

mined areas. Therefore, it is apparent that the carbon sequestration ability of the 

region will persist and even improve. 

Page JI.C-87, Flooding, General Comment, entire section: 

This section summarizes various site-specific technical evaluations of the flooding 

potential of swface mining and associated valley fills. Collectively, the results of 

these various studies lead to one conclusion: 

~l Data for similar cutigrowth ratios was not available for Kentucky. 
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... the study findings generaHy support a conclusion that 
downstream flooding potential is not significantly increased by 
existing mining practices so long as approved drainage control 
plans are properly applied. EIS IV.I-7. 

Any possible increased flow potential from mined and/or filled areas are site-

specific issues that must be addressed on a permit-by-permit basis. Because of the 

wide variability in results where flow increases where detected, no programmatic 

or endemic conclusions can be drawn, as this section correctly notes: 

Studies prepared as part of this EIS and other available 
literature indicates that peak runoff increase or decrease below 
mining can occur. Site-specific analysis is required based on 
many factors ... 

It is difficult to generalize mining impacts on runoff. Due to site 
conditions, increases in peak runoff may not cause or contribute 
to flooding. 

Other sections of the EIS note that the study area is naturally prone to flooding 

given the topographic characteristics of the region: 

The rugged terrain of this region is generally characterized by 
steep mountain slopes, confined river vaUeys and narrow ridge 
tops. EIS ffi.A-1. 

Because of the topography and terrain in steep-sloped 
Appalachia, flooding occurs in severe weather conditions. Draft 
EIS IV.H-1. 

Repeated, severe flooding has plagued certain areas within the study region for 

centuries, certainly before the advent of surface mining. The stark reality is that 

topographic influences lead the area to be more prone to flooding events . These 

same influences forced residential, infrastructure, transportation and commercial 
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development into documented floodplain areas. On page III.R-5, the EIS presents 

the results of the Land Use technical study confirming these observations: 

Tbe steep slopes and narrow, flood-prone valleys have limited 
tbe availability of land parcels suited for large scale 
development. 

Despite these observed restrictions, development and residential construction as a 

matter of practicality has occurred in these flood-prone areas, subjecting residents 

to repeated and unfortunate flooding. 

Surface mining provides a unique, no public cost opportunity to alleviate some of 

these conditions by providing flat, stable land that is far elevated from the 

"narrow, flood prone valleys" that possess most of residential settlements in the 

study area . Historically, periods of government attention were focused on 

relocating flood prone communities to reclaimed, non-AOC surface mined areas. 

Unfortuna1ely, what would otherwise serve as a tool of stabilization both 

econom)cally and socially- massive relocation of these areas- has never been 

succinccly expressed or implemented and emerg]ng environmental restrictions 

such as excessive mitigation requirements and fill minimization mandates may bar 

this from ever occurring. 

Page Ill.G-3, General Comment, Peak Flow Study: 

The Associations generally agree with the conclusions of the Peak Flow Study, 

insofar as the results highlight the need for site-specific permit analysis as the 
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decreases and increases in flow indicated by the various models differed for each 

area analyzed. 

The OSM-COE studies presented in chis section underscore the reality that an 

increase in flow does not translate into an increased flood potential . Based on the 

results of the OSM-COE models, even the highest peak flows indicated by the 

studies did not cause a rise in water levels that would exceed channel capacities 

and lead to flooding downstream under the 1 0 and I 00 year scenarios modeled for 

these areas: 

... the predicted increases in peak flow would not have caused 
flooding on the banks outside the receiving stream channel. EIS 
TU.G-4 . 

.. .increases in peak flow did not cause a rise in water level 
overtopping the receiving stream channels. EIS ID.G-6. 

Even though the water levels predicted by these site-specific analysis increased 

compared to pre-mining conditions, these increases DID NOT result in or cause 

flooding. As noted au page JTI .G-6 of this section: 

Flooding typicaUy occurs only when water levels exceed channel 
capacities and spread across the floodplain where residential 
settlements may occur. 

Additionally, as runoff travels farther downstream, any increases in flow become 

less discernible. Thus, the downstream impact from any possible runoff increase 

in the headwater areas becomes less pronounced the farther removed a location is 

from the disturbed area: 

The influence of changes in the headwater areas will decreases 
as the point of analysis is moved farther downstream. 
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EIS IIT.G-6. 

In terms of results, the actual data from the various studies are only partially 

presented in Appendix H. While the HEC-HMS computer model data appears in 

each of the 10 studies, the SEOCAD 4 modeling data presented in the chart on 

page Ill.G-5 does not. The SEDCAD 4 models returned results similar to the 

HEC-HMS, but predictions of peak flow were significantly different under certain 

conditions. Without the opportunity to review the SEDCAD 4 data in detail, the 

Associations are without sufficient information to offer specific comments. 

Unless the supporting data is provided, the SEDCAD 4 results should be removed 

from the final EIS. 

Page lll.G-7, Fill Hydrology Study: 

The technical study summarized here, Comparison of Stann Response of Streams 

in Small, Unmined and Valley-Filled Watersheds (Appendix H draft ETS) 

determined that the mined and filled watershed exhibited higher peak flows than 

the non-mined "control" watershed when rainfall exceeded 1 inch per hour. 

This veracity of this finding is compromised by the location of the sampling 

station on the filled watershed. On page seven of the technical srudy, the USGS 

indicates that the measurement point for the filled stream was located between the 

toe of the valley fill and the sediment pond, thereby excluding any possible flow 

attenuations provided by the sediment pond. 

During most stonns however, peak flow from the unmined watershed 
exceeded peak from the filled watershed 
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This Ending comports with other observations and technical research that 

generally found sustained base flow and lower peak flows in mined areas results 

from the hydrologic characteristics of backfilled spoil and valley fills: 

Creation ofvaUey fiU aquifers change the hydrology of streams 
receiving baseflow from valley fill aquifers by diverting a greater 
percentage of precipitation into the fill allowing water to be 
released at a much slower and less intense rate compared to 
normal storm-induced stream hydrographs. EIS III.H-9. 

On page 20, the authors of the technical study properly observe that: 

Rainfall-runoff relations on aJtered landscapes are site specific 
and reclamation practices that affect storm response may vary 
a moog mines. 

This statement further supports the Associations' position that no programmatic 

conclusions can be drawn with respect to mining and/or valley fill influences on 

flooding potential. 

Page Ili.G-7, July 2001 Floods Study: 

Titled Comparison of Peak Discharges Among Sites With and Without Valley Fills 

for the July 8-9 Flood in the Headwaters of Clear Fork, Coal River Basin, 

Mountaintop Coal-Mining Region, Southern West Virginia, this study attempted to 

determine whether mining had any adverse impact in the July 8-9 severe flooding 

event experienced across central and southern West Virginia including the Clear 

Fork area. 

The basic premise of this srudy- that there was equal rainfall among the six 

analyzed basins proved to be incorrect. The flood recurrence intervals (and 
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therefore rainfall amounts) in the six basins were unequa~ compromising any 

possible conclusions, since a watershed receiving more rainfall is going to exhibit 

higher runoff than one receiving less rainfall. 

Given the confounding factors that have compromised the basic assumptions of 

the study, the Associations believe the Report offers little of real value and its 

reference should be deleted from the fUJal EIS. 

Page Ill.G-B, Citizen Complaint Study: 

A review of the underlying citizen complaints that support this section confirms 

past assertions made by the mining industry with respect to flooding: The areas 

where mining occurs are naturally prone to flooding and provided that the 

approved drainage control plan is followed and the drainage control system is 

functioning per regulatory requirements, mining has no adverse impact on either 

flooding potential or the severity of flooding. Despite 126 complaints in West 

Virginia from 1995-1999, only eight of these complaints resulted in enforcement 

actions related to drainage control structures. Similar results were found in a 

review of Kentucky (35 investigations, five enforcement actions) and Virginia 

(three investigations, no enforcement actions) SRA records. 

Page III.G-8, Other Studies: 

This section presents the results of two state specific studies undertaken in 

response to specific severe flooding events. This first, Runoff Analysis of Seng, 

Scrabble, and Sycamore Creek was conducted by the West Virgin ia SRA. The 

112 



summarized results of this study confirm the general conclusions of the draft EIS 

and the suggested alternatives related to flooding potential: Mining can influence 

the degree of runoff, but the extent to which a decrease or increase may have 

reduced or increased flooding potential is site specific. The West Virginia coal 

industry was intimately involved in the preparation and review of this study as one 

of several stakeholders on the Flooding Advisory Cornminee, and feels compelled 

to identify in further detai I the findings of this review: 

1. Mining may either have a positive or negative effect on total runoff and 

tha1 effect appears dependent upon the extent to which the origjnal, 

steep-sloped flood prone terrain and topography of the mined is restored 

through the reclamation process. 

2. In all three of the mined watersheds, the effects of documented, 

increased flows were relatively small. 

3. The rain event of the study period was so intense that flooding would 

have occurred absent any possible influences from mining activity. 

4. No programmatic conclusions was reached in the study regarding runoff 

increase or decreases attributable to mining activity, as this would 

require "long-term investigation and analyses , including an 

investigation of every reach of stream" in the relevant watersheds. 

Unlike the West Virgjnia undertaking, very little information is provided in the 

EIS with respect to the Kentucky initiative, Joint OSlvf-DSMR£ Special Study 

Report on Drainage Control. This is unfortUnate, as the most pertinent conclusion 
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ofth.is study is one that deserves prominent replication in the EIS because it serves 

to confirm the results of the other technical research and the ultimate conclusion 

reached in the draft EIS with respect to this issue: 

Factual results garnered from the study indicate that the 
majority or the alleged downstream flooding problems were 
more a result of localized, extremely heavy precipitation events 
that Jed to flash flooding, which would have occurred with or 
without the mining operations being present. 43 

IIl.I-1, Overview of Appalachian Region Coal Mining Methods 

National industry trends have favored surface mining over underground 
mining in recent decades, driven by the advent of very large earthmoving 
equipment, and surface mining now accounts for the majority of nationwide 
coal production. 

The shift in coal production methods from underground mining to surface mining 

can be attributed to events that occurred independent of the availability of large 

equipment. Relatively large scale surface mining has occurred for decades in coal 

producing regions other than the study area, where surface mining is generally a 

recent phenomenon that can be attributed to shifting coal markets. [n the 

anthracite fields of Pennsylvania, the lignite regions of Texas and the coal fields of 

the Midwest large scale surface mining has a history dating back to before the 

1950's. By J 971, the amount of coal produced from surface mines exceeded the 

amount produced from underground mines nationally. Since then, surface mines 

have accounted for an increasing percentage of the nation's coal production with 

'
3 Joint OSM-DSAfRE Special Swdy Report on Drainage Conrrol, 1999. 
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much of the increase occurring at western surface mines and in particular mines 

developed in efthe Powder River Basin: 

Much of the increased coal production in the United States ... is from 
large open pit mines in the western region.4-l 

The coals seams and overburden characteristics in rhis region make underground 

mining ctifficult if not impossible. Unlike coal regions in the southwest, midwest 

and eastern United States, overburden to coal ratios in the Powder River Basin are 

extremely low. What overburden material that does exist is unconsolidated, 

"weak" material better characterized as "soil": 

... the coal lands of the Western region are underlain by flat 
lying or gently dipping beds of lignite or sub bituminous coal. 
Some oft he seams of sub bituminous coal are 70 feet thick or 
more and lie at relatively shallow depths; overburden ratios 
commonly are 1:1 or less. Thus most of the coal produced in this 
region is from large surface mines in such seams.45 

The second driving force behind a movement towards surface mining can 

generally be seen in the Central Appalachian study area. With the passage of the 

1990 amendments to the CAA, a substantial market was created for steam coal 

that could satisfy new emission mandates. The coal seams and reserves in Cenrral 

Appalachia developed as a result of this market demand lend themselves better to 

surface mining than to underground mining for a number of reasons, including the 

cost benefits realized from larger surface mining equipment. Prior to passage of 

the 1990 amendments to the CAA, mining in the study region was largely linked 

'"' U S, Depanment of the Interior Office of Sur face Mining: Environmental lmpoct Statemenl. Revisions to 
Permanent Regu/(J/ory Program. 1983. 
4l Ibid. 
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to metallurgical coal production. These seams are better accessed by underground 

mining methods as they are deeper in the geologic column than seams associated 

with steam coal production. Historically, steam coal production in Appalachia 

was concentrated in the Pittsburgh seam in northern West Virginia and associated 

more with longwall underground mining. Commensurate with the increased 

demand for "compliance" stream coal was a precipitous drop in the demand for 

metallurgical coal production. Reduced domestic coke production, a result of 

decreased raw steel production and increasingly restrictive emission standards for 

coke ovens has drastically lowered demand for metallurgical coal. 

The term ''mountaintop mining" used in this EIS encompasses three 
different kinds of surface mining operations (contour mining, area mining, 
and mountaintop removal mining) that create valley fills . 

The final EIS should be revised to more fully acknowledge the potential affects 

the various policy options under consideration will have upon underground coal 

mining operations. On page III.K-15of the EIS, the agencies identified 719 valley 

fills thar were permitted for underground mines. As this sratistic reflects, 

underground mines in this steep sloped area also require the construction of valley 

fills. These fills facilitate creation of a flat, level bench that allows access to the 

coal seam and pennits construction of underground support facilities such as 

ventilation fans, raw coal belts and stockpile areas, bathhouses and electrical 

installations such as battery charging stations. These benches also serve as 

"staging areas" for the underground mining operation where supplies are 

stockpiled and equipment is serviced. Past interim regulatory initiatives such as 
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the 250-acre watershed restriction on valley fills have applied to fills constructed 

for underground mining, as will the alternatives considered in this EIS. To 

provide a true picture of mining in the region and likely results of the various 

alternatives, underground mining must be included in this and other descriptions 

contained in the final EIS. 

Page III.I-2 

Current technology achieves nearly the highest possible recovery of the 
coal reserves beneath a typical tract of Appalachian land; however, this is 
neither always economically feasible nor acceptable from an environmental 
sJandpoint. 

Mining in general and surface mining in particular is one of the most heavily 

regulated industrial activities in the nation. Several major environmental statutes 

have jurisdiction over coal extraction, including a single environmental program 

that was developed by Congress specifically for coal mining. If mining was "not 

acceptable from an environmental standpoint", the vast statutes and regulations 

and rhe various federal and state agencies that regulate this activity would not 

allow a mining permit to be issued. In fact, this EIS confinns the viability of these 

existing regulatory programs in that no more than temporary, minimal impacts 

could be hnked to surface mining in the region. A more proper statement would 

be "not acceptable to some'', as Ihis EIS can be attributed not only to misguided 

litigation but hyperbole surrounding mining and valley fills and exaggerations 

regarding the scope and scale of these activities within the study area. 

Page IIJ.I-3, Underground Mining Methods 
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A /though not directly related to the focus of this EJS on surface mining 
valley fill impacts, underground mines are pan of the overall coal industry 
within the study area ... 

The statement above repeats a very serious error already cited by the Associations: 

the failure to associate underground mining with valley fill construction. This 

statement also fails to acknowledge to interrelationship of surface mining to 

underground m.jning. Many underground mines exist solely to provide blending 

stock for coal produced through surface mining methods as part of large mining 

complex much like the one described on page IlJ.I-26. Since surface mined coal is 

generally of a bener quality than coal mined using underground methods (because 

rock partings and other impurities present in the coal seam can be removed in the 

pit), many underground mines could not produce a marketable product unless 

blended with a surface mined product. 

Page III.I-26 Mountaintop Mining Complexes, general comment, 
entire section: 

This section provides fairly accurate description of current mining and coal 

processing practices in the Central Appalachian region, with one exception. As 

with other sections of the EIS, it neglects to mention the interrelationship of 

underground mining to surface mining. As we have stated previously, raw or 

unprocessed coal produced by both methods of mining is usually needed to 

produce a marketable "clean" product that meets the emission and volatile 

requirements of the customer. Should any either source of raw coal be eliminated, 
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the ability of the "complex" to provide a greater range of clean coal suitable for a 

number of appl ications and customers is reduced: 

Many deep mines are co-dependent on related surface mines for 
quality blending requirements and even eeonomic averaging 
arrangements. Eliminating or reducing the surface mining has direct 
impact on the viability of the deep mining in these instances. 46 

Dl.K-1, Excess Spoil Disposal 

There is also concern regarding long-term fill slabi/ity 

This statement is misleading and it should either be removed from the final EIS or 

revised to reflect the findings of the EIS Valley FiU Stability technical srudy. 

"Concern regarding valley fill stability" was indeed raised during the scoping 

process of the EIS, although the majority of these public comments appeared to 

mistake valley fills for coal refuse impoundments. Nevertheless, from these 

"scoping concerns" , OSM initiated a through and comprehensive review of valley 

fills constructed io the study area to assess any potential stability problems. This 

rechnical report concluded: 

A review and analysis of the data indicates that valley fill 
instability is neither commonplace nor widespread. Only 22 
known cases of instability occurred (aU during the mining and 
reclamation phase) out of more than 4,000 fills constructed in 
the pasr eighteen years. 47 

The results of this technical review led the agencies to conclude that no 

programmatic action needed to emerge from this EIS. The above referenced 

" £/S AppeodU H. Final Rt>pOrl, Cwrdi~a!td Rnif:w of MOI•IflDin lo p Mining ' Yalhq Fill £ /S Economics Studie.r. pog~s 8-9. 

" U.S. Dc:partmtnt of the Interior O ffte4: o f Surflce Mini ng.. Long· Ttrm Stabiliry of Valley Fills. Final &port. Appcndi• A of the 
Draft EIS. 
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slatement should be revised to more clearly reflect the conclusions of the technical 

reVJew. 

PageiD.K-2: 

In the late 1970's and early 1980's the durable rock fill method became the 
predominate excess spoil disposal technique due to the cost efficiencies of 
the technique. 

As a general matter this statement is correct, but it should be expanded to include 

safety considerations and the implications for direct stream loss. 

Cost considerations drove development of this spoil placement method but other 

considerations also influenced the move towards durable rock fill construction 

such as truck haulage. On page IV.I-8, the EIS describes the operational effects of 

increased backfilling. Similar conclusions could be drawn regarding conventional 

lift construction with the added dimension of operator safety. Haulage trucks 

would be transporting spoil down grade on steep roads. Not only would 

equipment endure increased physical wear in terms of brakes and other essential 

systems, but instances of haulage accidents could be expected to increase. 

Conventional lift construction also assures maximum disturbance to the permitted 

footprint area. Durable rock fills provide the operator with the flexibility to 

respond to unforeseen geologic conditions and economic factors by discontinuing 

fill placement and reducing the direct impacts to streams. In convential lift 

construction, the entire footprint area is constructed during installation of the 

initial lift. 
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Page IU.K-10, c. Valley Fill Stability 

There has been anecdotal evidence that valley fill instability {landslides or 
lund slips on fills) are neither commonplace nor widespread; and. that 
properly consrrucled vaJJey fills are well-engineered and stable structures. 

The EJS Steering Committee chartered a study of fill stability to 
corroborate perception with empiriwl infonnation. 

The remainder of this section fails to confirm that the technical study corroborated 

the anecdotal information, even though it was stated goal of the evaluation: 

A review and analysis of the data indicates that slope movements 
in valley fills are neither commonplace nor widespread. As of 
the completion of this study in November 2000, only 20 
occurrences of valley fill instability are recorded out of more 
tban 4,000 fills constructed in the past 23 years. While these 
instances of fill instability might have been "major" as regards 
the cost of re-engineering and corrective action to mitigate the 
mass movement, the consequences were not loss of life or 
significant property damage.48 

The technical study also serves to dispel the notion that isolated movement of 

material on the face of a valley fill equates to "failure" and that the results would 

not be similar to the effects of the 1972 failure of an un-engineered coal refuse 

dam at Buffalo Creek, West Virginia: 

'' Ibid. 

... catastrophic impacts over a great distance down 
valley •.. should not occur. An unstable valley ftll would not be 
expected to impact distant areas because: 

- [Unlike the pre-SMCRA coal dam at Buffalo Creek] fill designs 
build in a substantial, long-term factor of safety against 
instability and have specific drainage control measures. 
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-No large quantity of water should be present in properly 
designed valley fills to lubricate the fill material into a flowing 
mass that could transport for any great distance. The 
regulations prohibit ponds on fills or ftiJs impounding water 
behind them. Even improperly designed fiBs should have 
minimal impounding potential. 49 

Despite tbe overwhelming conclusion of the technical study that valley fills are 

stable structures, the EIS narrative is misleading, as the results of the technical 

study are never fmnly presented in relationship to first paragraph regarding 

anecdotal evidence. 

Page ffi.K-2: 

In the late 1970's and early 1980's the durable rock fiJI method became the 
predominate excess spoil disposal technique due to the cost efficiencies of 
the technique. 

As a general matter this statement is correct, but it should be expanded to include 

safety considerations and the implications for direct stream loss. 

Cost considerations drove development of this spoil placement method but other 

considerations also influenced the move towards durable rock fill construction 

such as truck haulage . On page IV.I-8, the EIS describes the operational effects of 

increased backfilling. Similar conclusions could be drawn regarding conventional 

lift construction with added the dimension of operator safety. Haulage trucks 

would be transporting spoil down grade on steep roads. Not only would 

equipment suffer increased physical wear in tenns of brakes and other essential 

systems, but instances of haulage accidents could be expected to increase . 
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Conventional lift conscruction also assures that maximum impact to downstream 

areas. Durable rock fills provide the operator with the flexibility to respond to 

unforeseen geologic conditions and economic factors by discontinuing fill 

placement and reducing the direct impacts to streams. [n conventional lift 

construction, the eotire footprint area is constructed during installation of the 

iniriallift. 

Page IV.F-1, En~rgy, Natural, or Depeletable Resource Requirements 

The three action altemalives and the No Action Alternative may also 
provide significant environmental benefit if mitigation proves infeasible in 
certain locations, causing no mining to occur. 

This statement, as worded is very misleading, ignores the results of the EIS 

technical studies and should be removed from the tina! EIS. Inclusion of such a 

statement assumes that mining and valley fill construction activities have resulted 

in more than minimal impacts on the environment of the region. This is simply 

not true. As we have noted throughout our other comments regarding the 

environmental concerns associated with mining in this area, it is clear that mining 

and valley till activities have not, nor will they ever have more than minimal 

impacts on the environmental and social resources of the study area. What 

environmental effects have been documented can be characterized as 

improvements (wildlife diversity has increased, more stable sources of 

downstream energy have been established, fla~ stable, useable land can be 

created). Absent voluminous studies and data to affinn this position with respect 

123 



ro indjvidual environmental and social issues, past, current and future mining will 

only affect a relatively smaJI portion of the Central Appalachian landscape, 

communities, and srreams. 

Significant environmental benefit will most certainly never occur in areas where 

mjtigation efforts could have alleviated existing degraded srreams through any 

number of water quality and habitat improvements. These existing environmental 

detriments, identified elsewhere in the EIS present far greater threats to the overall 

environmental health and stability of the region than does surface mining and 

valley fill construction . These existing stressors affect a far greater scale of the 

region that surface mining has or is forecast to affect, and the environmental 

degradation associated with such stressors as AML-AMD discharges is far more 

serious than the loss of a headwater stream. 

Some limited number of reserves may be recoverable by underground 
mining or a combination of contour and cruger/high wall mining. 

This statement too requires revision to be accurate. One of the pervading 

rnisrruths regarding surface mining is that other extraction methods allow removal 

of the same coal resource. The reality is that most seams currently being mined 

using surface mining and valley fill extraction methods cannot be rfX:overed using 

underground mining. The seams are either phys ically too thin, the overburden too 

unconsolidated to allow for safe mining or the reserve so isolated or small that 

undergrollild extraction is either impossible or hopelessly uneconomic. 
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This statement also fails to acknowledge the dependence of underground mining 

on valley fill construction. Assuming that the environmental restrictions 

envisioned under all the EIS alternatives will apply equally to all mining related 

fill construction (as they have in the past), in the 11mited situations where an 

expansion of underground extraction can replace lost surface mine production, this 

expansion will be constrained by the same restrictions that may ultimately make 

surface mining implausible: 

... It is an egregious mistake to ignore impacts of valley 
limitations on deep mines, especially new ones. First, many deep 
mines are c~dependent on related surface mines for quality 
blending requirements and even economic averaging 
arrangements. Eliminating or reducing the surface mining has a 
direct impact on the viability of deep mining in these instances. 
Second, the typical reject rate in Central Appalachia from a 
wash plant associated with a deep mine is about 50%. Thus, for 
every one too of coal mined, one ton of refuse is placed in a 
valley fill or- related impoundment. In fact, the valley fills 
associated with wash plant refuse are generally among the larger 
valley fills associated with coal mining (with generally larger 
watershed) but are fewer in number than surface mining valley 
fills. Third, the construction of a new deep mine involves other 
valley fill issues. Often, a new deep mine is accompanied by a 
new wash plant with a new valley ftll for refuse. Plus, in order to 
"face up" the entrances to the new deep mine, a new valley fLII 
for the mine entrance is typically needed. 50 

With respect to underground mining, a proper characterization would be "it is 

unlikely that underground mining can replace surface mining in the extraction 

these reserves." 

~0 EIS Appendix H: Final Rep on, Coordinated Review of Mou nr.aintop Mtnin g/ Va lley Fill EIS Economics 
Studies .. 
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The second component of this statement," ... a combination of contour and 

auger/highwall mining" is simply absurd and it ignores the underlying fact behind 

the entire EIS: The Central Apoalachian study region is steep-sloped and any 

excavarion for underground mine development, any variation of surface mining or 

any other human development activity will result in the generation of spoil that 

cannot be safely placed anywhere but in a fill. Because of the very nature of the 

native terrain, with rare exceptions, "fill-less" mining or disturbance is simply not 

possible. Very isolated opportunities may exist for the placement of generated 

spoil on adjacent flat areas such as AML benches: 

Abandoned mine benches, reclaimed mine sites or active mining areas 
may accommodate some volume of excess spoil ... 
EIS N.I-2 

However, these occurrences would be so rare and dependent on such a wide range 

of factors that they deserve no mention as a reasonable alternative to valley fill 

construction. No substantial amount of coal could ever be produced from an 

operation that was dependent such an area for spoil placement. 

Any reference to these two surface mining techniques should be deleted from 

this statement. 

.. . resources in U.S. coal bas ins within or outs ide of Appalachia and in 
other countries exist to offset lost reserves from the study area, if market 
conditions change for regulatory or other reasons. 

Fortunately, the U.S. has been blessed with an abundant reserve base of 

recoverable coal resources to feed the energy needs of an expanding and evolving 
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society. However, not all of these coal resources are equal, and for the agencies 

preparing this EIS to assume that lost Central Appalachian production can simply 

be replaced from other regions is a serious error. Coal mined in Central 

Appalachia represents some the highest quality coal found anywhere in the world. 

Because it is low in constituents targeted by emission legislation yet high enough 

in heating properties to satisfy utility input requirements, it may be the most 

valuable coal in existence. Other regions, particularly the Power River Basin and 

southwest, produce coal that is generally superior as far as emission standards are 

concerned. However, resources from these areas fall far short in comparing to the 

heating properties of coal from the study region. 

This EIS has made no effort to analyze the available capacity of the Powder River 

Basin, both in terms of coal production and more importantly transportation, to 

assume the burden of energy production should policy and regulation sterilize the 

substantial coal resources of Central Appalachia. 

As for the other regions of Appalachia and the Mid-West, the continued 

marketability of coal from this region is hampered by emission standards enacted 

as part of the CAA As we have noted in our other comments, it was the 

imposition of these restrictions that ultimately spurred development of the 

resources being extracted using surface mining and valley fill methods. 

Further, there is no domestic substitute source for the metallurgical coal produced 

in this region. Once the production of industrial and metallurgical coal is lost to 

Central Appalachia, it is lost to the U.S. compelling reliance on imported coal or 
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imported finished coke- A truly regretful situation . Reliance on foreign resources 

can be tolerated where domestic sources are finite or nonexistent (as with 

petroleum) but in the case of coa~ the U.S. has ample reserves, a highly trained, 

well-compensated workforce and developed infrastructure to facilitate coal 

extraction. At the same time, mature regulatory programs exist to assure minimal 

environmental and social impacts of coal mining. Thus, there is simply no 

palatable excuse, given the minimal effects of mining, for misplaced 

environmental policy to drive dependence on foreign resources . 

.. . economic impacts resulting from decreased coal mining could be locally 
significant. 

This is a gross understatement and one that requires revision to be accurate. A 

more proper characlerization would be "profound". At the request of the West 

Virginia legislature, Marshall University conducted an analysis of the economic 

effects of a severe restriction on surface mining within the state. Published in 

2000 this scudy determined that the economic results of restricting surface mining 

equated to the effects of the Great Depression: widespread economic and social 

and devastation and dislocation. 51 

G. Cultural, Historic, and Vis:ual Resources, general comment, entire 
section: 

Central Appalachia is indeed an area of rich culture and history worthy of 

protecting. However, as the Associations have noted previously, minmg will 

jl Marshall University C.cn1er for BusUJess BJJd Economic Research. Coal Produc tion Forecasts and 
Economic Impact Simulmions in Sou1hem West Virginia: A Special Repo11 to the Wesr Virginia Senare 
FiJtance CommiNe.e. 2000. 
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never occur on a scale large enough to eliminate or even substantially impact these 

values. Localized impacts can> and will occur, but existing regulatory mechanisms 

exits to protect the resources in these areas. As for community displacement, 

again localized occurrences are possible, but because of the small scale of mining 

activity, instances of displacement are no more likely than community 

displacement in the same regjon or other areas from publicly funded projects such 

as flood control and road construction. 

H. Social Conditions, general comment, entire section: 

The Central Appalachian region faces many social and economic challenges that is 

without dispute. However, the description of these conditions characterizes these 

challenges as relatively recent phenomena and leaves the uninitiated with the 

impression that they are attributable to mining. For decades government programs 

such as the Appalachian Regional Commission have sought to enhance the social 

and economic conditions of the study area . Despite all these positive influences 

such as aggressive highway construction, problems persist: 

Income statistics from the 1980 and 1990 Censuses indicate tbat 
the study area, as a wbole, has a starkJy lower income than the 
individual states. 

Census statistics for 1980 and 1990 depict a poverty problem 
throughout most of the EIS study area. 

In twenty-four of the study area counties, over one in every three 
residents was estimated to live below the poverty level. 
EIS IV.H-1. 
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These demographic realities further stress the economic and social importance of 

the coal industry. Coal mining activity creates substant ial economic activity 

through high-paying wages for coal miners and demand for goods and service 

related directly to coal extraction. The ripple effect of this activity is tremendous 

and mining is the only economic driving force in a majority of the study area: 

The establishment of a new mine or the expansion of an existing 
one affects both the economy of the local community where the 
mine is located and the economy of communities far removed 
from the mine site. This is because the United States has a 
highly interdependent economy. What happens in the mining 
industry eventually impacts many other industries. This is 
referred to as the ripple or multiplier effect. Recent 
studies ... using an input-output model indicates that the 
multiplier effect for a new mine is several times the magnitude of 
production, income and employment of the mine itself. It is 
estimated that a one dollar increase in coal production 
stimulates a total of $6.30 of production throughout the 
economy. 

Likewise, the creation of one full job in a new or expanded 
mining operation stimulates the creation of a total of 11 other 
jobs elsewhere in the economy. As expected, personal income 
also increases but not in proportion to employment. For every 
dollar increase in personal income associated with coal mining 
activity, there is a $4.83 increases in personal income elsewhere 
in the economy. 52 

Just as it stimulates economic groW1h and earnings, the coal industry provides the 

soctal infrastructure for much of the region through taxes. The draft EIS 

summarizes the taxes collected on the coal industry beginning on page IILQ-9. 

51 
U.S. Department of the Interior Office of Surface Mining. Draft Environmental lmpacJ Statement, Valid 

E:ri.>Jing Rights, 1995. 
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In short, the substantial economic activity created by mining in the region serves 

to alleviate these existing wcial problems, and coupled with the opportunities 

provided by post-mining land use development, offers tangible expectancy for a 

stable, diversified post-coal economy: 

Most leaders are also keenly aware that its coal resources are its 
best sources for leverage of investments needed to build an 
economy that can flourish after tbe inevitable decline of coal 
mining. EIS IV.h-2. 

I. Economic Role of Coal in the Economy 

As long as coal is required to supply a dominant portion of local and 
national energy needs, the ability to extract low sulfur coal reserves 
efficiently and cos/ effectively will occur somewhere in the nation (or the 
world) to meet energy dem£Jnds and clean air standards. 

This statement is key to understanding the effect that increased restrictions will 

have on the energy security of the nation, particularly the regions and industries 

that have historically relied on coal supplies from Central Appalachia. Given the 

current energy needs of the nation, utility, industrial, melallurgical or otherwise, 

lost production from the study area will replaced by coal from other regions or 

foreign sources. As we noted previously, the ability of other coal regions in the 

U.S. to replace this lost production is limited for several reasons. First, the low 

sulfur coal produced in the west has substantially tower heating values than similar 

low sulfur Central Appalachian coal. Second, coal from other regions such as the 

mid-west and northern Appalachia is high in constituents targeted by clean air 
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legislation. Finally, a substantial portion of production from the study area is used 

for steel making other industrial applications that demand specific heating, fusion 

and chemical compositions that can only be found domestically in Central 

Appalachian coal. Hence it is possible, if not likely that lost production from the 

study area will be replaced by coal from foreign sources further reducing the 

energy independence of tbe nation. 

Higher mining costs due, in part, to environmental compliance ... will result 
in coal supplies originating from coal basins outside the EJS study area 
where compliance can occur. 

This statement unfairly conveys the impression that compliance within the study 

area has not occurred. This is simply not the case, as the EIS demonstrates. Tbe 

only issue that has been identified is related to~ mitigation requirements 

imposed by revisions to the COE's general permit program and the constantly 

evolving interpretation ofthese mitigation requirements by the various COE 

districts : 

Increased environmental costs ... bave not been a constant factor 
in environmental compliance in the study until the 2002 renewal 
of NWP 21. EIS IV.I-2. 

As we have noted in our previous comments on other sections of the EIS, 

application of these new requirements, particularly conservation easements, to the 

sllldy area is inappropriate and may not be the most environmentally beneficial 

measures for the region. This statement should be revised in the fmal ElS to 

properly reflect this reality. 
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In instances where coal traditionally supplied from Central Appalachia is replaced 

by foreign sources. no "environmental compliance can occur" because 

the agencies have failed to export the vast environmental controls imposed in the 

study region to foreign coal basins. The statement should be revised to reflect the 

knowledge that displaced production will likely be supplanted at least in part by 

coal from other regions of the world that lack the environmental controls of the 

U.S. 

New capital will be required to "ret-tool" in order to conduct more 
contour/auger mining to reduce valley fill .sizes, lower mitigation costs and 
.stili meet coal market demand. 

As with other sections of the EIS, this statement incorrectly leaves the reader with 

the impression that these particular mining methods are conducted without valley 

fill construction and that they are mutually exclusive production methods. Since 

they are activities that require excavation in the steep-slopes of the study area, 

these two mining methods by defmition will result in valley till construction. 

Further, as the EIS notes on page UI.I-26, these surface extraction methods usually 

occur in conjunction with underground and other surface mining developments. 

All of these mining methods are usually necessary to produce marketable coal: 

Many mines rely on blending the products of different surface 
mines or a combination of surface and underground coal to 
conform to supply contracts for particular coal quality. Also, 
transportation and coal preparation costs associated witb 
smaller and underground mines are sometimes related to the 
proximity of larger mines with existing infrastructure. Jf the 
infrastructure is not available> new smaller mines may not be 
practical. EIS IV.I-4. 
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A proper revision would delete reference to these two mining methods and 

associate "re-tooling" costs to the smaller equipment associated with reduced 

operations and reduced ruoverable coal reserves . 

. .. Declines in surface mining production typically result in some amount of 
commensurate increases in underground production and employment. 

This statement requires revision to accurately portray the realities of mining and 

the anticipated results of new, restrictive environmental policy. As we noted 

previously the effects of the alternatives contemplace{) in the EIS will affect 

underground mining, either directly through valley fill constraints or indirectly by 

reducing surface mine{) coal that is blended with underground production to 

produce a saleable product. Consequently, a short-tenn increase in underground 

mining employment may result from a decline in surface mining production, but 

given the interrelationship of mining methods, any increase wilJ be short-lived. A 

reduction in surface mining employment will eventually equate to a reduction in 

all mining employment as the effects of surface mining restrictions are extended to 

underground mining. The cited statement should be revised in the final EIS to 

properly reflect this relatiOnship. 

It is reasonable to assume that required mitigation costs (i.e., to offset 
valley fills) will result in future MTM designs with reduced valley fill si2es. 

This statement requires revision to properly frame increased mitigation costs 

within the context of other regulatory requirements imposed by SMCRA and 
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CW A. As we have noted previously in our comments, maximum fill minimization 

is already achieved through application of SMCRA's AOC requirement and 

compliance with the CWA's section 404(b)(l) guidelines. Since there is simply no 

other way to facilitate coal removal by any extraction method absent the existence 

of a valley fill, increased mitigation costs will act as punitive measure for 

unavoidable direct impacts and could unfairly hinder post-mining land uses in a 

region in serious need of flat developable land. A Revised Version of the sentence 

would properly acknowledge that operations assure fill minim.i2.a.tion by satisfying 

the AOC mandate of SMCRA and the 404(b )(I) analysis of the CW A. Any 

further fill reduction that occurs will result from mitigation costs reducing the 

economic or practical viability of the operation . 

The Hill & Associates sensitivity analysis projected .... 

The Hill & Associates (H&A) work summarized in the EIS provides only a 

"vision" of what will happen to the mining industry if valley fills are restricted 

directly (watershed speciflc prohibition on fllls) or indirectly (increased mitigation 

requirements reducing the viability of a mining operation). The results of the H&A 

work produced very conservative estimates of the oossible effects of fill 

restrictions because of certain restraints inherent in the model(s). 

The H&A analysis relied on another EIS technical study conducted by Resource 

Technologies Corp. (RTC) known as the "Phase I" economics study, which used 

macro-GIS models to estimate the amount of available coal recoverable if valley 
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fills were limited to certain specific watershed acreage. The validity of this 

analysis is questionable, as the cover sheet to Appendix H notes: 

Valley fill locations used in the study exceeded the watershed 
size thresholds established by the study (i.e. fills were plated In 
watersheds greater than the scenario Umits). The Phase I study 
fill locations were inconsistent with basic engineering principles 
and typical mining practice to locate flUs in valleys as opposed to 
on hillsides. 

Further, the phase I study relied on consideration of future 
mining based on areas where past mining had not occurred. A 
number of the potential mining sit.e.s utilized in the Phase I 
analysis have subsequently been determined to bave been mined, 
consequently overestimating the available future resources for 
the Phase I scenarios. The study attempted to take into account 
mining engineering considerations such as overburden ratios, 
the volume of resource block, topography, etc., to assess resource 
recovery feasibility. However, the computer model was not 
designed, nor did the data exist, to account for every critical 
mining engineering factor, such as coal quality, mineral and 
surface ownership conflicts, and other very site-specific 
elements. 

The Steering Committee consequently found that the site
specific results of the Phase I Economics study have limitations 
and should not be relied on to be representative of potential 
future mining and fill areas . .. with respect to production change 
estimates. 

Despite the study limitations, the computer modeling clearly 
indicates a trend related to reduction in available valley fill 
storage and the amount of reserves recoverable. The study 
illustrates, from a regional perspective, that restricting vallev 
fills to smaU watersheds would commensuratelv restrict mining 
feasibility and minimizes full resource utilization. 

The H&A work, or "Phase II" of the economics analysis, relied on flawed inputs 

from the Phase I study: 
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Because the Phase II Economic Study used tbe results if the 
Phase I Economic Study, the [phase II] study results also have 
limitations. 

In addition to receiving flawed data from the initial analysis, the H&A work also 

failed to properly account for the increased mining costs associated with smaller 

fills: 

In the original Phase I[ study, no adjustments in costs were 
made to reflect changes in material handling and haulage 
methods resulting from fill restrictions. The costs were also not 
adjusted to reflect the reality that fiJI restrictions would likely 
necessitate a change from large mining equipment to smaller 
equipment. A shift from fewer larger fills to many smaller fills 
would require construction costs for additional sediment ponds
not part of the initial Phase ll assumptions. Finally, the Initial 
modeling runs in the Phase n Economic Study did not project 
an increase [in] the required return on investment (ROI) capital, 
which is estimated to be as high as 20%. 

The serious limitations in the initial Phase II S1udy lead the agencies to 

commission H&A to conduct a "sensitivity analysis" to more accurately reflect the 

reality of mine economics: 

The EIS Steering Committee sanctioned a sensitivity study by 
Hill and Associates to evaluate these limitations. The sensitivity 
study was designed to determine how the results of tbe initial 
Phase II study would change if a different set of Phase I 
assumptions and inputs were used. Modeling inputs, drawn 
from mining experience were used to indicate the direction and 
the magnitude of Phase II study output change resulting from 
adjusted sensitivity inputs. 

The sensitivity runs confirmed earlier results indicating that coal 
production was sensitive to lower reserve recovery because of 
smaller fills. Production decreased by approximately 20 percent 
over the initial study results. The price of coal was somewhat 
sensitive to the model assumptions adjustments, rellected by 
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approximately $2.00 more per ton under the most restrictive 
scenario over the base scenario. This impact is double that of 
the original Phase II run for the same scenario. 

In summary, the EIS economics studies used super-presumptive models that 

overestimated recoverable reserves, failed to account for the interrelationship of 

surface and underground mining and underestimated the economic results. 
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STATUS OF L'IDUSTRY UNDERSTANDING OF THE 
EFFECTS OF MOUNTAINTOP MINING AND 
VALLEY FILLS ON AQUATIC RESOURCES 

1.0 lNTRODUCT10N 

This report was prepared in response to criticism raised by the Ohio Valley Environmental 

Coalition (OVEC) and its consultants regarding conclusions reached by tbe United States Army 

Corps of Engineers (USACE) in its review of mining permits issued to Alex Energy, Elk Run 

Coal Company, and Aracoma Coal Company. Essentially, those criticisms were that the 

proposed excess spoil valley fills at those sites would cause substantial and unabawble 

downstream impacts to aquatic life. This report concludes rhat the likely impacts to aquatic life 

wilt not be significant in the watershed where the mining will be conducteed, even without 

proposed mitigation efforts, and that the proposed mitigation will generally improve the 

conditions for benthic macroinvertebrate communities in the watersheds where mining is 

proposed. 

Since the original Bragg versus USACE litigation ( 1998) much information has been gained 

regarding the effects of valley fill construction on aquatic resources. Some information has been 

widely discributed, such as the United States Environmental Protection Agency's (EPA) 

Mountaintop Mining/Valley Fill Environmental Impact Statement (EIS), while other information 

has not received much atten<ion, such as National Pollutant Discharge Elimination System 

(NPDES) monitoring in-stream locations below valley fills . This document describes the 

available body of scientific data on aquatic impacts from the construction of valley fills and 

addresses some of the concerns expressed by OVEC and its consultants in comments or reportS 
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produced to date. The main issues which have been raised regarding the effects of valley fills 

include: the potential loss of nutrients for the aquatic communiry below valley fills, temperature 

and flow changes in streams below valley fills, biological community changes below valley fills 

(particularly from the shredder functional feeding group), the presence of selenium and other 

metals below valley fills, and increased conductivity and dissolved solids below valley fills . 

Each of these potential impacts will be discussed in general and with regard to the proposed 

activities at the Aracoma, Blackcasrle, and Republic operations specifically. 

2.0 PROJECT SUMMARIES 

2.1 Aracoma Coal Company, Inc.- Application No. 199900448 

Aracoma Coal Company, Inc. (Aracoma) submitted an application to the USACE Huntington 

Disllict on December 1, 2004 for a Department of the Army (DA) permit for the discharge of 

dredge and fill material into waters of the U.S. Uurisdictional waters) in association with rhe 

construction, operation, and reclamation of the Camp Branch Surface Mine. The project 

originally proposed construction of seven valley fills which would impact 21,665 linear feet of 

jurisdictional waters. This plan was modified in accordance with the West Virginia Department 

of Environmental Protection's (WVDEP) Final Approximate Original Contour (AOC) Guidance 

Document. As a result of the optimization associated with this guidance, the total number of 

valley fills was reduced to five (with five associated sediment control structures). The 30-day 

public notice for the project area was issued on June 27, 2004. Due to the fact that a portion of 

this permit was found to be eligible for list1ng under the National Historic Preservation Act of 

1996 (NHPA), an additional area was deleted by Aracoma which reduced the total number of 

fills lo four (with four sediment control structures) and the impacts associated with construction 
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of these fills to approximately 16,939 linear feet (2 I 4 acres) of jurisdictional waters. The 

application was considered complete on July 6, 2005. 

The construction of the proposed valley fills will resulr in the permanent discharge of dredge and 

fill material into approximately J 4,762 linear feet ( 1.86 acres) of interminent streams and 

297 linear feet (0.03 acre) of ephemeral streams for a total permanent impact of 15,059 linear 

feet ( 1.89 acres). The proposed valley filt.s drain contributing watersheds ranging from 

8938 acres to 367.6 acres. Approximately 59.6 million cubic yards of non-toxic, durable 

material will be discharged within the proposed valley fills. The construction of the proposed 

sediment control structures will result in the temporary placement of dredge and fill material into 

1,880 linear feet (0.25 acre) of jurisdictional waters. Tbe table below details the individual 

permanent steam impacLS and corresponding pertinent information. 

The project will disturb approximately 915.9 acres, including 757 acres of mineral removal. The 

operation will recover bituminous coal reserves from the Middle Kittanning, Five Block, Upper 

Clarion, Lower Clarion, Stockton A, Stockton, Upper Coalburg, Middle Coaiburg, Lower 

Coalburg, and Buffalo Creek seams. Through construction, operation, and reclamation of the 

Camp Branch Surface Mine, Aracoma seeks to recover nearly 12.5 million tons of coal from the 

above-mentioned coal seams over a period of 8-years. The impacts associated with this project 

are located in Camp Branch of Dingess Run, unnamed tributaries of Dingess Run, and an 

unnamed tributary of Pine Fork of Ethel Hollow. All of these drainages are located in the 

Guyandot1e River watershed. The proposed disturbance in each watershed is provided in Table I. 
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TABLE 1 
Permanent and Temporary Impacts Associated with Camp Branch Surface Mine 

Permanent Permanent ToW 
Temporary Total 

Propo!ed Pennaoent Temporary 
Atdviry 

Intermittent Ephemeral lotermitteot 
(FUAc) (FrJAc) 

Impacts 
(FUAc) 

Impact 
(FUAc) (Ft.} A c) 

Fill A 8,823 153 8,976 
0 0 1!.14) _(0.0 IJ (I. 15) 

Pond J 0 0 0 
650 650 

(0. 10) (0. 10) 

fill B 
2,756 144 2,900 

0 0 (0.38) -(0.02) (0.40) 

Pond 2 0 0 0 
400 400 

(0.05) (0.05) 

FiJIC 
1,783 

0 
1,783 

0 0 (0.21) (0.21) 

Pond 3 0 0 0 
480 480 

(0.06) (006) 

Fill D 
1,400 

0 
1,400 

0 0 (0.13) (0.13) 

Pond 4 0 0 0 
350 350 

(0.04) (0.04) 

Totals 
14,761 297 15,059 1,880 1,880 
(1.86) _(_O.OJ_l (1.89)_ (0.25) (0.25) 

2.2 :Elk Run Coal Company, Inc.- Application No. 200200258 - Saodllck Creek 

Elk Run Coal Company, Inc (Elk Run) submit1ed a Pre-Construction Notification (PCN) to the 

USACE Huntington District on July 22, 2003 for authorization to discharge dredge and fill 

material into jurisdictional waters in association with the construction, operation, and 

reclamation of the Black Castle Contour Surface Mine (Biackcastle). The project will result in 

the construction of nine valley fills which will impac1 18,787 linear feet (1.85 acres) of 

jurisdictional waters in tributaries of Laurel Creek, George Branch, aod Sandlick Creek. Oo 

May 17, 2004, the District Engineer asserted his discretionary authority to require processing the 

proposed activities under a Section 404 Clean Water Act (CWA) 404 Standard (Individual) 

Permit. The 30-day public notice for the project was issued on June 27, 2004. On 

August 16, 2005 the application was considered complete. 
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The construction of the proposed valley fills will result in the permanent discharge of dredge and 

fill material into approximately II ,599 linear feel (1.1 0 acres) of inrerminent streams and 1,802 

linear feet (0.142 acre) of ephemeral streams for a total permanent impact of 15,059 li.near feet 

( 1.89 acres). The proposed valley fills drain contributing watersheds ranging from 41.5 acres to 

180.1 acres. Approximately 59.6 million cubic yards of unspecified, non-toxic, durable material 

will be generated by this project, of which approximately 2.2 million cubic yards (5.35 percent) 

will be discharged within the proposed valley fills. The remaining approximate 38 .9 million 

cubic yards (94.65 percent) will be placed on the contour to backfill and eliminate a highwall as 

well as to comply with the AOC model of March 1999. The proposed operation will also 

involve removing bituminous coal reserves underlying the stream beds in the hollows proposed 

to be impacted by Valley Fill Nos. 2, 3, 5, 6, 7, 8, and 9. These proposed mined through areas 

will pennanently impact approximately 2,236 linear feet or 0.146 acre of jurisdictional waters. 

Although the mined through areas are pennanent impacts, the stream segments affected by these 

activities will be reestablished and restored to their approximate pre-mining locations and 

contours. The construction of the proposed sediment control structures (ponds) will result in the 

temporary placement of dredged and fill material into 3,150 linear feet (0.455 acre) of 

jurisdictional waters. Adverse impacts associated with construction are considered temporary io 

nature. Additionally, the construction of the proposed valley fills will result in secondary 

impacts to approximately 2,204 linear feet (0.241 acre) of jurisdictional waters as a result of 

sediment runoff from the valley fills sites. Table 2 descries these impacts. 

The proposed projecl will be implemented in 12 mining and reclamation phases over a period of 

10.6 years. The activities will affect a total of 521.08 surface acres, which includes 
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approximately 449.17 acres of mineral removal. Elk Ruo seeks to recover nearly I 0.2 million 

tons of coal from the Buffalo Creek and Coalburg seams. The impacts associated witb this 

project are located in portions of unnamed tributaries of Laurel Creek, George Branch, an 

unnamed tributary of George Branch, and unnamed tnbutaries of Sand lick Creek. 

TABLE 2 
Permanent and Temporary Impacts Associated with Black Castle Contour Surface Mine 

Permanent Permanent 
Total 

Temponry Secondary 
Toc:sl 

Proposed Permanent Temponuy 
Activity 

Intermittent Ephemeral 
Impacts 

lotumimot lotcrmittenr Impact 
(FUAc) (FIJAc) 

(Ft.! A c) 
(Ft./Ac) (FIJAc) 

(FtJAc) 

Valley Fill No.2 
1,425 400 1.825 

0 0 0 
(0.154) (0.028) (0.182) 

Pond No.2 0 0 0 
436 130 566 

(0.054) (0.017) (0.071) 

Mine Through 0 
330 330 

0 0 0 
(0 023) (0.023) 

Valley Fill No. 3 0 
970 970 

0 0 0 
(0.078) (0.078) 

Mine Througb 0 
23 23 

0 0 0 
(0.005) (0.005} 

Valley Fill No.4 
),481 

0 
1,481 

0 0 0 
{0.166) (0.166) 

Pond No.4 0 0 0 
374 221 595 

(0.043) (0.031) (0.074) 

Valley FlU No. 5 
707 100 807 

0 0 0 
(0.047) (0.008) (0 055) 

Mine Through 
229 

0 
229 

0 0 0 
(0.008) (0 008) 

V.allcy FiU No. 6 
2,133 

0 
2,133 

0 0 0 
(0.231) (0.231) 

Pond No. 6 0 0 0 
639 221 860 

(0 117) (0.029) (0. 14()) 

1\-lioe Through 
35! 400 751 

0 0 0 
(0.031 ) (0.022) (0.053) 

Valley Flll No.7 
3, 130 

0 
3,130 

0 0 0 
(0.3 I 9) (0 .319) 

Pond No.7 0 0 0 
600 

0 
600 

_{0.076) (0 .076) 

Mine Through 
622 163 785 

0 0 0 
{0.042) (0.009) (0 .051) 

Valley FlU No.8 
925 332 I ,257 

0 0 0 
(0.089) (0.02 8) (0.1 17) 

Pond No. 8 0 0 0 
350 285 635 

(0.057} (0.031) {0.088) 

Mine Through 0 
68 68 

0 0 0 
(0.003}_ {0.00)) 



Permanent Permanent Total 
Temporary Secondary 

Total 
Proposed 

Intermittent Ephemeral 
Permanent 

lntermlnent Intermlt1ent 
Temponry 

Activiry 
(Ft./Ac) (FtJAc) 

Impacts 
(FtJAc) (FtJAc) 

Impact 
(FtJAc) (FtJAc) 

Vatley Fill No.9 
950 

0 950 
0 (0.058) (0.058) 0 0 

Pond No.9 0 0 0 
200 700 900 

(0.027) (0.069) (0.096) 

Mine Through 
so 

0 50 
0 (} 

(0.003) (0.003) 0 

Valley Fill No. 10 
848 

0 
848 

0 0 (0.039i (0.039) 0 

Pond No. 10 0 0 0 
2JO 647 8i7 

(0.033) (0.064) (0.()97) 

Pond Area 0 0 0 
321 

0 
321 

(0.048) {0.0481 

Tot ali 
12,.851 2,786 15,637 3,150 2,.204 5,354 
(}.11r7) {_0.204) (1.391) (0.455) (0..241) (0.696) 

2.3 Alex Energy, Inc. - Application No. 200400574-1 - Unnamed Tributary to Cabin 
Creek 

Alex Energy, Inc (Alex) submitted an application to the USACE Huntington District for a pennit 

for the discharge of dredge and fill material into waters jurisdictional waters in association with 

the construction, operation, and reclamation of the Republic No. 2 Surface Mine (Republic) . 

The original permit was advertised by public notice on August 30, 2004. Changes to the pennit 

resulted in a subsequent notice on June 14, 2005. The project proposes consrruction of three 

valley fills which will impact 12,694 linear feet (I. 71 acres) of jurisdictional waters. 

The construction of the proposed valley fills will result in the permanent discharge of fill 

material into approximately 9,918 linear feet ( 1.0 I acres) of seven jurisdictional stream channels. 

Of this total, approximately 6,819 linear feet of intennittent stream and 3,099 linear feet of 

ephemeral stream will be impacted. Approximately 576 linear feet (0.41 acre) of intermittent 

su-eam channel would be impacted by sediment transport activities (areas of secondary impact). 

Because of the "swell factor"' that causes spoil to ex.pand when it is removed from the mine site 
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only 85.5 million of the 139.8 million cubic yards of overburden can be placed in the areas from 

which it will be removed. The remaining 54.3 million cubic yards of material will be placed into 

valley fills. The construction of the three sediment control structures (ponds) will result in the 

temporary discharge of fill material into 2,200 linear feet (0.28 acre) of intermittent stream 

channel. Table 3 describes these impacts. 

The overall purpose is to extract approximately 9.5 million tons of coal from the Clarion Seam 

through the Williamson seams at the site. Of the 753.3 acres of the mining site, 488 acres will be 

disturbed for coal removal and 265.3 acres will be disturbed in conjunction with support 

activities such as sediment structures, drainage structures, roads, durable rock fills, etc. The 

impacts associated with this project are located in portions of wmamed tributaries of Cabin 

Creek and Long Branch. 

TABLE 3 
Permanent and Temporary Impacts Associated with Republic No. 2 Surface Mine 

Pennanent Permanent 
Tohtl 

Temporary Secondary 
Total 

Proposed 
Intermittent Ephemeral 

Permanent 
Jntennlttenr Intermittent 

Temporary 
Activity 

(FrJAc) (Ft./Ac) 
Impacts 

(FrJAc) (FUAc) 
Impact 

_{_FtJAc) (FIJAc) 

VaDey Filii I 3,357 1,789 5.146 
0 0 0 (0 .329) {0. 193) {0.522} 

Pond IA/18 0 0 0 
1,400 

0 
1,400 

(0.208) (0.208) 

Vatley FHI2 
1,190 693 1,883 

0 
325 325 

(0. 123) (0.077) (0.200) (0.3 701 (0.370) 

Valley Fill 3 
2,272 617 2,889 

0 0 (0.237) (0.055) (0.292 ) 
0 

Pond 2 0 0 0 
800 251 1,051 

(_0.080) (0.036) (0. 116) 

Totals 
6,819 3,o99 9.918 2,200 576 2,776 

(0.689) (0.325) (1.014) (0.28S) (0.406) (0.694) 
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3.0 BIOLOGICAL CONDITION OF IMPACTED STREAMS 

The physical, biological, and chemical characteristics of tributaries m rhe Dingess Run 

(Aracoma), the Latrrel Creek (Elk Run), and the Cabin Creek watersheds (Alex) were assessed as 

part oftbe 404/401 application process. This information may be found in the following reports 

which are part of the administrative record: 

• Aracoma -Camp Branch Surface Mine 

• Benthic Macroinvertebrate, Water Chemistry, Habitat, and Fisheries 

Studies of Stations Associated with Six Proposed Valley Fills on Ethel 

Hollow and Dingess Run, 31 August 2000, REI Consultants, Inc. 

• Letter Report Benthic Macroinvertebrate Survey and Surface Water 

Sampling Ethel Hollow Surface Mine Logan County, West Virginia, 

January 15, 2001, Civil and Environmental Consultants, Inc. 

• Elk Run- Black Castle ContouT Surface Mine 

• Benthic Macroinvertebrate, Habitat., Water Chemistry Studies of 

Jurisdictional Waters Associated with Fourteen Proposed Valley Fills at the 

Black Castle Contour Surface Mine, October 2000, REI Consultants, Inc. 

• Benthic Macroiovertebrate, Habitat, and Water Chemistry Studies of 

Stations Associated with the Proposed Valley Fills at tbe Black Castle 

Contour Surface Mine, November 2001, REI Consultants, Inc. 
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• Benthic Macroinvertebrat.e Survey and Surface Water Sampling, Stream 

Measurement, Delineation and Classification, February 2002, Alliance 

Consulting, Inc. 

• WOPEC. 1997. Elk Ruo Coal Company Water Treatment Evaluation 

Sandlick and Laurel Creek Sites, Volumes 1-lll Submined to Elk. Run Coal 

Company on June 6, 1997. 

WOPEC. 2001. Summary Report of the Effects of Alkaline Fill Material 

on Water Quality. Submitted to Kermit Fincham of Elk Run Coal Company 

in January 2003 

• Alex - Republic No. 2 Surface Mine 

• Benthic Macroinvertebrate, Habitat, Water Chemistry, and Fisberies 

Studies of Streams Associated with the Four Proposed Valley Fills at the 

Republic No. 2 Surface Mine, May 2001, REI Consultants, Inc. 

4.0 PHYSICAL CHANGES 

As part of the 404(b)(l) analysis for these projects, the USACE evaluated tbe physical and 

chemical characteristics of the ecosystem. These characteristics are broken down into six 

components: Substrate ( 40 CFR 230.20); Suspended particulate/turbidity ( 40 CFR 230.21 ); 

Water (40 CFR 230.22); Current patterns and water circulation (40 CFR 230.23); Normal water 

fluctuations (40 CFR 230.24); and Salinity gradients (40 CFR 230.25). Because this project will 

St>tUS of lndlllltry Undcr!J.anding of the EfTc IS uf Mount•i "-tO;> Millir.g :>nd V:>.llcy Fill• on Aqu..tic RcsoW"CCS (06-0076). May~~ f';Jgc I 0 



only involve discharges of dredge or fill material in non-tidal jurisdictional waters; this project 

will have no effect on salinity gradients. 

The subsrrate within the proposed valley fill sites consists of the stream bottom and banks below 

the nonnal flow elevation. Substrate is the organic and inorganic solid materials and includes 

water and other liquids or gases that fill spaces in between the solids. For this proposed site, 

substrate is defined as the material from which the actual stream bed is composed (below 

bankfull) and any material deposited in this zone. This typically includes inorganic material 

such as cobble, gravel, and other inorganic subsrrate components. Organic material includes 

detrirus (broken down leaf material), grass, lichens, and larger woody debris that have fallen into 

the streambed. 

The substrate, which is typically composed of bedrock, boulders, cobble, gravel, sand, silt, and 

clay, bas been evaluated at each of !.he valley fill and sediment conrrol structure sites. The 

inorganic substrate has been evaluated at most of the impact sites. The composition of the 

substrate is variable among impact sites for each of the three aforementioned permits. More 

detailed information may be found in the administrative record or permit applications. 

In the footprint of !he proposed fills substrate will be buried under several feet of rock. The 

substrate between the toe of each valley fill and exit channel of the each drainage control 

structure will receive deposition of sediment from the fill construction and will limit the 

quality of benthic habitat in that area of the stream during mining. It is likely that the 
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substrate in the footprint of the proposed sediment control structure will also be altered (as 

compared to the existing stream channel) 

After construction of each valley fill is complete, and vegetation bas been established oo the 

disturbed areas, the drainage control structure will be removed and the adversely impacted 

stream reach restored to appropriate channel geometry and substrate as described in the 

applicant's Compensatory Mitigation Plan (CMP). Compliance with the CMP is requi.red of 

Aracoma, Elk Run, and Alex by Special Conditions listed in each permit. 

Suspended particulates are materials that consist of fine-grai.ned mineral particles, usually 

smaller than silt and organic particles. Suspended particulates enter the disposal site primarily 

as a result of land runoff, flooding, vegetation and plankton breakdown, re-suspeosion of bottom 

sediments, and construction activities including dredging and filling. Particulates remain 

suspended in the water column for variable periods of time as a result of factors such as agilation 

of the water, particulate specific gravity, particle shape, and physical and chemical propenies of 

particle. Also, physical characteristics of the stream channel that cause agitation of the water 

(like roughness) influence the amount of material that may be suspended in the water column. 

Several state penn its were necessary for each of these projects pursuant to Section 40 l and 402 

of the Clean Water Act and the Surface Mining Control and Reclamation Act. Each of tbe 

applicants obtained the required NPDES permit for the proposed projects. Permit conditions 

require the routing of run-off through sediment and erosion control srructures in order to reduce 

or eliminate suspended solids. Although an increase in suspended pan!culates may occur during 

S1"111s of Industry Undct$1:U!ding of Lhe Efl"e:ciS ofMoW>U>inlop Mining a.nd Valley Foi ls on Aqu.ric RcrotJ=s (06·0076). ).by 20:)6 hgc 12 



initial clearing activities within the footprint of the proposed sites for the valley fills and 

temporary sediment structures, Best Management Practices (BMPs) will be utilized which will 

include temporary erosion control systems. The proper use of BMPs will reduce particle loading 

which mi.llimize the increase in turbidity. Additionally, in-stream erosion control systems will 

also be established and will be limited to material that would degrade and not require removal. 

Temporary sediment control structures may include, but not be limited to, temporary silt basins, 

ditches, ponds, rock toe sediment structures, straw/bay bale fencing, cloth filter fences, 

compacted earth, sand bags, or olher appropriate materials. Monitoring of all outlets where 

water is discharged from the proposed project area will take place according to each applicant's 

NPDES permit. These sediment structures, along with the concurrent regrading and revegetation 

of disturbed areas, will be expected to prevent or minimize the contributions of suspended solids. 

Sediment pond removal will occur after upstream and upland area reclamation has been 

accomplished and suspended solids levels of water entering the ponds returns to pre-mining 

levels Suspended solids loads to waters outside of the proJeCt area will be expected to return to 

pre~mining conditions. Through out the projects, discharges will be expected to comply with the 

effluent limits stipulated in the NPDES permit issued by the WVDEP w-ith the implementation of 

the above·mentioned measures. 

Water patterns and circulation are the physical movements of water though an aquatic ecosystem. 

The excavation, filling, and relocation of ephemeral and intermittent streams in addition to the 

construction of drainage control structure will alter the circulation and drainage patterns at each 

of the project sites. The filling activities will occur in phases, and the removal of surface water 
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features will be offset to the extent practicable at each site. Surface water availability may be 

impacted by the proposed operation as described below. During the initial stages of mine 

development, overland fWlOff (and hence surface water availability) may increase. The increase 

will be mitigated by engineered sediment structures, which will provide storm runoff retention a 

more stable discharge rale to the receiving stream. After revegetation is established, surface 

runoff rates will be expected to st.abilize. After mine reclamation, increased infiltration due to 

topography changes and porosity of the fill, and reduced evapotranspiration due to altered 

ground cover, may result in minor changes in surface and groundwater availability. As part of 

the permitting process, lbe USACE evaluates Attachment J-6 of each applicant's surface mine 

application (SMA). Strict adherence of the sediment control plan, the reclamation plan and tbe 

acid and toxic materials-handling plan (MHP), is required. Therefore, oo unacceptable adverse 

impacts to current patterns or water circulation is anticipated downstream of the temporary 

sediment control strucrures. 

Normal water fluctuations in the natural aquatic system consist of daily, seasonal, and annual 

fluctuations in water level. Biological and physical components of aquatic systems may be 

either adapted to or characterized by these periodic water fluctuations. Normal water 

fluctuations in the footprint of the valley fill will be permanently altered. The runoff component 

of the hydrologic balance will be expected to increase due to surface disturbance. This 

temporary increase in runoff will be routed to properly sized and engineered sediment control 

structures, which will abate the flow increase and discharge to the receiving streams. Each 

proj~t's NPDES and Surface Mine Permits require the constTUction of temporary sediment 

control measures; in addition to the valley fills ' associated sediment control structures (ponds), in 
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upland areas such as around the perimeter of the mining areas. Discharges from these tempornry 

structures will be directed off the disturbed areas by conveyance ditches. These ditches will 

either converge with the natural stream channel at the toe of the valley fill or discharge into other 

natural drainages. The proposed in-stream sediment control structures will be constructed with 

open exit channels designed to pass the peak discharge from a 25-year 24-hour stonn event. The 

construction of sediment control structures will temporarily impact jurisdictional waters. Wbile 

these areas will no longer be !otic environmentS, water flow will not be stagnant and biological 

communities will utilize and/or colonize these temporary niches. Post-vegetation structures will 

be removed and water flucruation levels will be expected to stabilize. Disturbance below the 

pond (within I 00 feet of the stream) will be minimal and existing roadways, where practicable, 

will be utilized for maintenance and removal of the sediment control structures. No substantial 

effects will be anticipated to occur on downstream aquatic communities. Upon completion of 

reclamation, the initial shift in ground cover from forest to tall grass will result in overland 

runoff returning to the approximate, pre-disturbance values. The evapotranspiration demands 

upon groundwater will be expected to be reduced from pre-mining conditions, as the shift in 

vegetation is established. 

4.1 Sedimentation 

While increased deposition and sedimentation is anticipated with most deve lopment or 

disturbance, the EIS found that an increase in embeddedoess and sedimentation is not imminent 

in the watersheds with valley fills present (FILLED watersheds) . Additionally, this document 

specifically indicates tha t this is a watershed specific phenomenon. The text states (in regard to 

bed material) "Particle s izes from streams draining unmined areas in Spruce Fork and Clear Fork 
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have a similar distribution, but these particle-size distributions are different from those of stream 

draining unmined areas of both Upper Mud River and Twentyrnjle Creek. The similar and 

dissimilar particle-size distributions among basins indicate that natwal factors, such as localized 

geology and land slope may have some affect on particle sizes." 

A. study conducted by the United States Geological Service (USGS) found similar results (Wiley 

et al, 2001). The USGS evaluated 54 sites in the Spruce Fork, Clear Fork, Mud River, and 

Twentymile Creek watersheds. Bed material data were collected and evaluated using the particle 

sizes of the median, 84:11 percentile, and percentage less tbao 2 millimeters. The 84th percentile is 

an arbitrary particle size equal to two standard deviations larger than the mean sized (assuming a 

nonnal distribution). High variability between basins indicated that natural factors such as 

localized geology and land slope may be affecting particle size. In general, sites below fills had 

a smaller median particle size and a greater number of particles less than 2 millimeters; however, 

at the 84th percentile each stream type (unmined, valley fill, and mined) had about the same sized 

particles. This is important because the 841
h percentile is related to stream roughness, a 

component of stream geomorphology/hydrology. The study noted that the distribution among 

panicle sizes at uumined sites located within individual basins were similar. The distribution at 

uumined sites among all watersheds, were variable. As noted in the EIS, the particle sizes in 

Spruce Fork and Clear Fork had similar distributions, which were different from those collected 

i.n Mud River and Twentymile Creek. The USGS report stated that lbe variability among basins 

indicated that natural factors, such as localized geology and land slope may have an affect on 

particle size. The report also noted a 1988 sediment load study completed in relation to bighway 

construction in southern West Virginia. Road construction io the Appalachians, like mining, 
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often requires the construction of fills to support road bases and dispose of excess materials. The 

sediment load study found that loads decreased after revegetation and stabilization of the land 

disturbance. The authors indicated that similar results may occur below mining vaHey fills. 

It would appear that, like most earth disturbing activities, the potential for sediment runoff and 

deposition exist, but it is not inevitable. Use of acceptable mining and engineering practices, and 

compliance with pennittiog requests through the NPDES will minimize the potential for 

sediment deposition in streams below the Aracoma, Blackcastle, and Republic operations. 

4.2 Stream Flow Alterations 

Water flowing from the surface through a valley fill percolates more slowly than a surface route 

and is discharged to the stream channel over time. The more consistent flow condition this 

creates was evidenced io the EIS during Swnmer 1999. Drought conditions saw tilled sites 

having flowing water while most of the reference sites were dry or substantially flow limited. 

Several recent srudies conducted by the USGS have confirmed what was demonstrated in the ErS, 

that the presence of valley fills increases the base flow of streams likely due to infiltration and 

retention of the fill. Wiley and others (200 I) compared low stream flows between valley filled 

and unmined sires and demonstrated that valley fill sites have a greater percentage of base stream 

flows and a lower percentage of storm-flows than unmined sites. 

Flow from the valley fills during the hot, dry, summer months can provide refugia for aquatic 

organisms similar to natural springs which occur in headwater regions. While the flow from a 

valley fill is the result of anthropogenic activity and is not a natural spring, it may still provide 

important ecological functions such as aquatic habitat and refugia from temperarure extremes 
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and drought. Valley fills constructed in conjunction with the Aracorna, Blackcastle, and 

Republic permits would be expected to provide similar ecological functions. 

5.0 WATER QUALITY CHANGES 

5.1 Temperature 

Stream temperatures are variable and dependent on water source, air temperature, canopy cover, 

stream bed roughness, wind, and other factors. Surface water-fed streams have the most 

temperature variability both seasonally and daily while spring fed headwater streams with good 

canopy cover maintain a fairly constant temperature. Spring-fed headwater streams are cooler in 

summer and wanner in winter due to the groundwater source. They offer refugia for organisms 

displaced by freezing in t.he winter and provide aerated, flowing water conditions for aquatic life 

during hot summer months and droughts. As was discussed previously, water discharging from 

valley fills simulates spring-fed streams with regard to flow characteristics and also with regard 

to temperature. The USGS compared stream temperatures in two streams: one approximately 

400 feet below a valley till in a tributary to the Mud River and the other in an unfilled oibutary 

to the Mud River. In addition to finding that the filled stream had a more consistent flow, the 

USGS found that the filled stream had lower temperature fluctuations (i e., wanner water in the 

winter and cooler water in the summer) than did the unfilled stream (Wiley, et al. 2001). Thus, 

the valley-filled stream behaved more like a spring-fed stream than one with a significant surface 

water component. Dr. Bruce Wallace's response to this observation is unclear . On one hand, he 

claims that thermal regime is an important influence on the life cycle of aquatic organisms, while 

on the other observing that the diminished temperature swings provided by springs (and 

presumably valley fills) provides refuge for organisms that have low tolerance for the upper and 
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lower temperature spectrum (Wallace Comments on Statement of Findings of Corps for Black 

Castle (Elk Run), 3&4). 

While it may be intuitive that valley fill construction could change the temperature dynamics of a 

surface t1ow fed stream to conditions more similar to a groundwater fed srream, the effect may 

oot persist downstream. Temperature differences between unmined and filled sites were not 

readily apparent in the EIS samplings sites which would indicate that either no differences 

occurred or that differences were abated upstream of the sampling stations. The tilled EIS 

sampling sites were located downstream of sediment conrrol ponds where the retention rime may 

have been sufficient to bring changes io the water temperatures back to a condition similar to the 

surface fed reference streams. 

Valley tills constructed in conjunction with the Aracoma, Blackcastle, and Republic permits 

would be expected to provide temperature refugia to aquatic organisms from summer hea1 and 

winter freezing. While Wallace bas suggested that the temperature alterations below fills could 

alter reproductive periods for fish or benthic macroinvertebrates, be has not offered any specific 

claims that he temperature differences recorded by the USGS have, or will cause, any specific 

impacts. 

5.2 Specific Conductivity 

In the course of mining, rock is fractured which creates increased surface area for weathering and 

increases the mineral content of water t1owing through overburden material. Increases in tbe 

mineral content of water are consislent with all types of mining or development where rock is 
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disturbed and stacked or replaced whether this is as approximate original contour, gob piles, or 

valley fills. Increases in some minerals, such as those contributing alkalinity or hardness, may be 

beneficial to a stream system. Other constituents, such as iron and manganese, may be removed 

if necessary to prevent water quality impairment. The concentrations of some constituents, such 

as sulfates, chlorides, and other dissolved solids, can become limiting to the aquatic community 

in high concentrations. These high concentrations can exist below 01ining facilities due to the 

increased weathering of the fractured rock and due to the treatment chemicals used to increase 

acidic pHs and precipitate metals. The levels which limit aquatic communities are variable 

depending oo the specific elements contributing to dissolved solids concentration. 

Specific conductivity is a measure of the ability of water to carry an electric charge and is an 

indicator of the di~olved ion concentration in the water. There is some evidence that when 

dissolved solids concentrations (and conductivity) rise to certain levels, taxa richnes~ 

particularly Ephemeroptera ta.xa (EPT) (generally regarded as pollution intolerant aquatic insects) 

richness, begins to decline. 

In general, there is some discrepancy as to the levels of conductivity which would be expected to 

effect biological communities in streams. The EJS found a correlation between conductivity and 

West Virginia Stream Condition lndex (WVSCI) scores that indicated community limitations 

begin to be detected at a conductivity of around 850 uS/em (personal interpretation Green and 

Childress, 2000 Figure 86 [Figure l]) while the Kentucky Division of Water (KDOW), in a 

similar comparison, found limitations in community structure (MBJ scores) in the 600-800uS/cm 

range (personal interpretation of KDOW, 2004 Figure 21 [Figure 2)). Other data sets do not 
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show the same correlation . Argus Energy has been conducting monitoring semi-annually since 

1995 in several watersheds with different levels of rruning intensity and in different stages of 

disturbance as part of their "Water Quality Improvement Plan". Their fall data set contains over 

200 data points (multiple samples from 47 sites) collected over a 10-year period. In this dataset, 

there is no correlation between conductivity and WVSCJ scores over a range of conductivjties 

reaching as high as 201 OuS/cm (Figure 3 ). 

FIGURE 1 
Excerpt from EPA's MTM/VF EIS 

Figure 86. Relationship Between Stream Condition Index 
and Median ConductMty 
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FIGURE 2 
Excerpt from Kentucky Division of Water's publication titled: "Effects of Surface Mining and 

Residential Land Use on Headwater Srream Biotic Integrity in the 
Eastern Kentucky Coalfield Region" 
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FIGURE 3 
Excerpt from Argus Monitoring Program 
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However, while these studies offer generalities regarding the relationship between diswlved 

solids (which are indicated by conductivity) and invertebrate community structure, rcV1ewing 

specific information provides additional insight into the effects of valley fills (Figure 5). Ballard 

Fork of the Mud River Watershed has eight flUs which were permitted from 1985 to J 989. A 

sampling site below the sediment control pond on this stream, MT-14 in the EIS, was sampled 

five rimes from Spring 1999 through Spring 2000 and bad conductivities ranging from 464 to 

2300 uS/em (figure 5). The benthic macroinvertebrate community at this site was generally 

rated as Fair, showing some potential impairment on most sampling dates and scored in the 

Good range on one sampling date . The lowest WVSCI score at this site (30.94) corresponded to 

the lowest conductivity measurement (464 uS/em). 

Stanley For~ also in the Mud River watershed, has 6 fills with associated sediment control and 

mining has occurred on all the ridges io the watershed according to the EIS. The mining permits 

issued in this watershed date from 1988 to 1995. Seasonal sampling for the EIS (Site MT-15) 

showed the benthic community at this site was poor to good with WVSCI scores ranging from 

22.57 to 70.28. Conductivity was generally high ar the site ranging from 1,387 to 2500 uS/em. 

The highest score at tbis site, 70.28 which is in the Good range, was recorded when the 

conductivity measured I ,764 uS/em. 

Conductivity at EIS site MT -98 ranged from 773 to I 025 uS/em. This sampling site was located 

below six fills but was upstream of the se diment pond. WVSCI scores at this site were Fair to 

Good and ranged from 61.98 to 77.9 indicating the potential for healthy benthic 

macroinvertebrate communities at higher conductivity ratings . 
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Evaluation of the variability in the range of potential WVSCJ scores at differing conductivities 

indicates two important points. First_ there are clearly other factors contributing to structuring 

macroinvenebrate populations in valley fill influenced watersheds. This is evidenced by the EIS 

sires scoring -62 ( 61.98 to 62.99) for the WVSCI scores with conductivities ranging from 1,000 

and 2,500 uS/em and the 30 to 40 point differences in site scores (note the Argus data also has 

conductivities of 1,500 to 2,200 uS/em with WVSCl scores in the Good range). Secondly, if 

conductivity is not tbe limiti_ng factor in community development, manipulating other variables 

may improve the overall benthic community structure. 

R.EL Consultants, loc. (REIC) conducted a study in October 2005 on Kiah Creek in 

Wayne County, West Virginia . WVSCJ scores above 80 were found in the stream with elevated 
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conductivity levels (ranging from 940 ).JS/cm to l 081 J,JS/cm). In this conductivity range, no 

direct correlation was indicated between conductivity levels and WVSCI scores (Figure 5). The 

more important factor affecting community structure in J(jah Creek appears to be habitat as the 

WVSCI scores are correlated to habitat (Rapid Bioassessmeot Protocol) scores and specifically 

the metric describing sediment deposition (Figures 6 and 7). 

FIGURES 
Relationship between Benthic Community Structure and Conductivity in Kiah Creek 
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FIGURE 6 
Relationship between Benthic Community S1ructure and Total RBP Habital Score 
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Relationship between Benthic Community Structure and Sediment Deposition Metric Score 

90 -
80 ----------------------------------------• ··---
70 

60 

~ 50 

40 -

30 +-----·--· - ------------------------ - ---1 

20 

10 

0 -

0 5 10 15 20 

Sediment Deposition 

Sta1u> flndU$lf)' Un~tanding of lhc EiT~t.s of Mountaintop ~ining and Valley Fills on Aqu,uic Resow <<"< (06-0076). May 2006 P•g~ 26 



Thus, the impacts of elevated conductivity are variable over the range of values experienced in 

the mountaintop mining region of West Virginia. Wbile the benthic macroinvertebrate 

community may be limited, sites with elevated conductivity may still score in the Fair to Very 

Good range and provide ecological services to the in-stream community. 

Based on historic mining in the watershed and mining in the adjacent watersheds, post-mining 

conductivity downstream of Alex Energy's Republic No.2 operation is expected to be in the 

600 to 750 uS/em range. The preceding information would indicate that conductivities in this 

range will support healthy and diverse macroinvertebrate assemblages. At the Elk Run 

Blackcastle operations, past mining practices have created conditions which currently require 

chemical treatment of acid mine drainage. Conductivity and overall water quality are expected 

to improve following alkaline additions to in-place fi1ls which are producing water currently 

being treated. Treatment chemicals buffer pH and reduce metal loads, but they also contribute 

to conductivity and dissolved solids water quality limitations in the watershed. Elk Run has 

begun employing alkaline spoil to neutralize the acidic spoils "at source," a plan that reponedly 

bas reduced acid mine drainage formation and reduced the need for active chemical treatment. 

The current permit proposes to continue this practice and a reduction in necessary active 

treatment is generally expected to improve water quality in the watershed, including elevated 

conductivity caused by treatment. The Dingess Run watershed where Aracoma 's Camp Bra ncb 

Mine is located has been extensively disturbed by both deep mines and surface mines in multiple 

coal seams. Generally the overburden and discharges from deep mines and surface mines have 

been found to be low in iron and alkaline with water quality remaining good in the watershed . 
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Threshold monitoring near the base of Dingess Run near Stol1i.ogs shows the water qualiry within 

state "in-stream" water quali1y standards for Wann Water Fisheries. 

5.3 Metals 

Iron, aluminum, and manganese are the metals generally associated with mining activity. The 

release of metals from mining activity is minimized through materials-handling plans and 

overburden handling which minimize acid production and thus leaching of metals and through 

sediment control, as metals are often associated with sediment. Also, mine discharges are 

permitted through the NPDES which establishes permit limits for acceptable discharge of metals 

associated with mining. If mining facilities comply with the MHP and NPDES penni!, metals 

should not be discharged at levels adversely impacting the aquatic community. 

Recently there has been attention on the potential release of selenium from miniQg operations as 

the chronic water quality criterion for seleniwn was exceeded in samples collected for the ETS. 

This criterion is being evaluated and has been proposed to be changed due to problems with its 

development and because a fish tissue criterion is believed to be more appropriate for evaluating 

the chronic effects of selenium. Regardless of changes to the criteria, selenium is currently 

addressed in the permitting process by a MHP which includes isolation of the high selenium 

layers and through the NPDES perrnining process. 

All three locations are required 10 comply wi!.h NPDES permit limits for metals. 
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6.0 NUTRIENT LIMIT A Tl ONS 

One of the original arguments against valley fills relied on the description of the river continuum 

concept (Vannote et aJ, 1980) and the theory that upstream processes structure the downstream 

communities . Critics of valley fills have relied on this work to argue that fills dispropor1iooately 

impact leaf shredding macroinvertebrates in a way that will severely diminish the downstream 

transport of energy in the fonn of shredded leaf Jitter, thereby diminishing the ability of 

downstream reaches to support macro invertebrates and fish. If streams were functioning only as 

described by that document, impacting headwater streams would undoubtedly limit streams and 

rivers below valley fills due to loss of the organic food supply from the upstream waters. 

Wallace continues to return to this argument despite substantial evidence that it is not the case. 

While the river continuum concept may be an accurate description of bow unperturbed systems 

would nonnally function, it doesn't necessarily reflect how disturbed systems would function nor 

does it indicate that systems not conforming to that model would necessarily be 

"non-functioning." While studies of valley fills have shown in some cases that the numbers of 

macroinvertebrate taxa are reduced below fills, tbey have also shown that the total number of 

macroinvertebrates is not reduced. Jn fact, data collected for a quantitative supplemental study to 

the EIS, which was conducted simultaneously by Potesta & Associates, Inc (POTESTA), 

indicated mat exactly the opposite was true. POTESTA'S Supplemental Study utilized 

23 monitoring st.ations within three watersheds which were part of tbe EIS study. During the 

Winter 2000 index period, the filter feeders and collector groups were greater in the filled and 

filled/residential sites than in the unmined sites (Figure 8). In the Spring 2000 sampling period, 

the filter feeders were greater in the filled and filled/residential sites than in the unmined sites 

(Figure 9). The increase in filter-collectors in the filled and filledlresidential groups could be 
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attributed to increases in the organic inputs. The sources of organic enrichment would likely be 

domestic inputS at the filled/residential sites and the pond influence at the filled sites. Jncreases 

in collectors, particularly filter feeders, below impoundments are well documented in the 

literature (Allen, 2000; Stanford and Ward, 1979; Petts, 1984). The increase in filter feeders and 

collector gatherers at filled sites would imply an overabundance of organic material available for 

the benthic community and a shift to a collector-gather and filter-coll~tor macroinvertebrate 

benthic community structure. This demonstrates that the concerns that the nutrients would be 

limited by virtue of filling were either wrong or failed to account for the positive impacts of the 

sediment ponds that contribute substantially to the food base of the downstream community. 

FIGURE 8 
Func!Wna/ Feeding Group Distribution of Ben1hic Macroinvenehrate.s Collected at EIS Sites 

in the Winter 2000 Sampling Period 
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FIGURE9 
Functional Feeding Group Distribution of Benthic Macroinvertehrates Collected at EIS Sites 

in the Spring 2000 Sampling Period 
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Supporting the concept that food will not be limited downstream of valley fills was a study 

conducted in Pigeonroost Branch by Dr. Albert Hendricks of Virginia Tech Biology Department 

in 1999. Dr. Hendricks looked at the distribution of fine and course particulate organic matter 

(FPOM and CPOM) and chlorophyll in the stream from the headwaters downstream to the mouth 

and upstream and downsrream of the confluence with Spruce Fork. The study found that there 

was more FPOM in the lower reaches of Pigeonroost Branch as compared to the upsrream 

reaches (presumably generated in those lower reaches). He concluded from this, and the 

chlorophyll production in the downstream reaches, that the truncated Pigeonroosr Branch 

existing after valley fill construction would be able to generate energy expected in similarly sized 

unfilled streams. Dr. Hendricks also nored that the sediment ponds, when constructed, would 
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contribute to energy production and may increase insect production below the outfalls. This 

effect was demonstrated in POTESTA's Supplemental Study. Dr. Hendricks also concluded that 

the fish community of Pigeonroost Branch would likely suffer no impacts from valley fills 

placed in the watershed based on his comparisons to a post-mining reference site and an 

expectation of continued productivity in the stream after mining and valley fill construction. 

Available information regarding srream productivity 1ndicates there is no expectation that

nutrients wit! be limited in the receiving streams associated with valley fill construction at 

Republic, Aracoma., or Blackcastle operations. Funher, the permits have special conditions 

which require riparian zones be established after the ponds are removed. While there may be 

some disturbance when the ponds are reclaimed, it would be temporary until the riparian zone is 

re-established. 

7.0 BIOLOGICAL COMMUNITY CHANGES 

7.1 Erlvironment.al Impact Statements 

Most available infonnation regarding the effects of valley fills on aquatic communities shows 

moderate effects in the vicinity of the fills and no discernible downstream effects. In 1984, an 

environmental assessment of head-of-hollow fills and mountain top removal was conducted by 

Skelly and Loy for the USEPA. This study found degradation of the benthic macroinvertebrate 

community following mining at a site in Kentucky; however, the water quality coming off the 

site would not meet today's water quality standards and was likely responsible for the 

impairment. In a West Virginia watershed where the water chemistry associated with mining 

was generally better, the study found tbat the benthic macroinvertebrate community declined in 
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richness and the presence of sensitive taxa during milling but appeared to show signs of recovery 

within 3 years of the mining activity. 

Subsequent to this study, an analysis of valley fill impacts on benthic macroinvertebrate 

communities was conducted by Science Applications International Corporation (1998), again on 

behalf of the EPA. This document considered three mining influenced watersheds and found 

improvements in the post mining condition relative to pre-mining evaluations where stream 

impairment was indicated. The EPA's most recent EIS study included evaluation of the fish and 

benthic macroinvertebrate communities along with water chemistry and habitat evaluations. The 

fish study was inconclusive primarily due to insufficient data as a result of droughts and limited 

reference sites on the necessary stream orders (Stauffer and Ferreri, 2002). The benthic 

macroinvertebrate surveys indicated substantial variability in lhe sites below valley fills with 

WVSCJ scores ranging from Very Poor to Very Good over the five sampling events. A 

reduction in the richness and abundance of mayflies was identified as a key factor in the 

reduction of WVSCI scores in valley filled sites as compared with reference sites. A 

supplemental study conducted by POTESTA indicated the communities below the filled sites 

were substantially iotluenced by changes in the available food sources due to the sediment 

control ponds and that abundance of orgamsms increased downstream of the ponds. Wbile these 

studies may have ind1cated biological community shifts and changes in community strucrure, 

generally toward a more tolerant community, loss of aquatic communities bas not been 

demonsrrated in the areas immediately below vaUey fills or in downstream reaches. 
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The changes of the benthic macroinvertebrate communiry below valley fill/sediment pond 

complexes have been well documented in the EIS and the Supplemental Study prepared by 

POTESTA. However, as the POTESTA srudy indicated, it was not possible from these studies 

ro discern the impacts of the ponds from potential impacts of the fills. There was only one site in 

the federal study, MT 98, which was not located below a sediment pond and showed primarily 

the valley fill effects. This sire scored in Fair to Good range (Figure 4) and was more similar to 

reference conditions than the other filled sites (Figure I 0). 

FJGURE 10 
Average WVSCI Score.s from Each Category in the EIS from Two Sampling Periods 
Compared with the WVSCI Score from the Filled Sampling Site Not Located below a 

Sediment Pont1 MT-98 
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Wbile changes in fish community structure below valley fills was not conclusive, it is apparent 

from the EJS and POTESTA's Supplemental Study that nutrient limitations are not a factor in the 



downstream areas below the valley fills. The EIS also demonstrated that temperature differences, 

suggested to be a problem for fish reproduction, were not evident at sampling sites located 

downstream of the fills and ponds. 

7.2 Additional Studies 

7.2.1 Twentymile Creek Watershed 

Twentymile Creek is a tributary of the Gauley River with a watershed area of 55,451 acres 

located in Clay, fayette, Kanawha, and Nicholas counties of West Virginia. The watershed lies 

almost entirely in the mountaintop mining region of West Virginia and has urnited historic 

mining with most activity in the watershed occurring recently. Numerous studies have been 

conducted in the Twentyrnile Creek watershed to detennine the effects of mining in the 

watershed including the ElS, and long term monitoring from several coal companies wbicb is 

ongoing. POT EST A summarized the data from available sources to provide a cumulative 

assessment of the chemical and biological changes in the watershed (POTESTA, 2006). ln 

general, mining related parameters such as sulfates and conductivity have increased as mining as 

progressed in the watershed. Other parameters, such as iron, manganese, and pH are apparently 

currently bemg successfully managed through the NPDES program, as they do not appear to be 

limiting in ·rbe watershed_ 

Benthic macroinvertebrate communities have sbown localized effects of mining m the 

subwatersheds and on tbe mainstem but are generally improving despite the mining activity in 

the watershed. For example, in Robinson Fork only 3 taxa were collected in 1994, however, 

conditions have improved in this subwatershed with a high of 14 taxa in 1999, despi£e ongoing 
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mining activity. A mainstem sampling site just upstream of the confluence with Robinson Fork 

had only 9 taxa in 1996 and J I taxa in 1997 but has improved such that 27 taxa were present in 

2003 and 2004 and this site is now consistently receiving Very GoodWVSCI ratings. Similarly, 

the mainstem sampling site located downstream of the confluence with Robinson Fork had only 

7 taxa collected in 1996 and 9 taxa in 1997. This site had 22 and 23 taxa collected in the spring 

of 2002 and 2003, respectively, showing marked improvement. Of those taxa, 14 and 15 were 

EPT representatives and the WVSCI scores at this site are consistently in the Very Good range. 

Similar results are reported for the fish communities in the sub-watersheds of Twentymile Creek 

indicating effects of mining during lhe period of active mining. Although the subwatersheds 

show effects of disturbance during active mining, they appear to recover after reclamation as 

evidenced in the Rader Fork and Neff Fork sub-watersheds where post mining fish communities 

had higher abundance and richness than the pre-mining condition. In addition, the active mining 

in the headwaters of the sub-watersheds does not appear to affect lhe fish community within the 

mainstem of Twentymile Creek. This was demonstrated in the mainstem of Twentymile Creek 

downstream of Hardway Branch where mining was initiated in 2002. The sampling station 

downstream of the confluence of Hardway Branch had an increase in abundance and diversity 

during the period of active mining. In addition, taxa that were gained during this rime were 

Catostomus commersoni, Ericymba IYilccata , Hypentelium nigricans, and Notropis ludibzmdus 

(23 mdividuals), and Norropis telescopus (65 individuals). Biomass also increased during this 

period. 
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7.2.2 Trough Fork Watershed 

A study was conducted in the Trough fork watershed of Kiah Creek in Wayne County, West 

Virginia to examine the long-term affects of surface mining and valley fill construction on the 

benthic macroinvenebrate community and water quality. The monitoring period for the study 

was ten years and included pre-mining monitoring from 1995-1996, acrive monitoring from 1997 

to t 999, and post mining monitoring from 2000 to 2006. Over the course of the active mining 

phase, six valley fills, 18 sediment ponds, and approximately 40,000 linear feet of sediment and 

diversion channels were constructed. In addition, approximately 575 acres of land was regraded. 

The results from the study show that there was an increase in calcium and sodium in the water 

chemistry due to treatment of the surface waters. ln addition, there was an increase in sulfate, 

magnesium, conductivity, alkalinity, IDS, and harness as the result of mining activities. The 

benthic macroinvenebrate community demonstrated no difference i.n total abundance and total 

number of t.axa; however, there was a decline in the percentage of mayflies as the resull of 

mining activity. Despite high conductivity levels ( 1792 ~S in the October 200 I sample) the 

sampling site still had 19 taxa present and had a WVSCI score of 69. The pre-mining WVSCI 

scores were Good to Very Good and are now Fair to Good (Figure 12 (Figure ll ]). It should be 

noted that drought conditions existed during the 1999-2000 sampling periods and likely 

contributed to the low scores received during this time period. 
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FIGURE 11 
Excerpt from Kirk and Maggard 2004 
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7.3 Effects of Proposed Acti·vities 

Specific biological community changes expected downstream of Republic's Number 2 Surface 

Mine may include the reduction of mayfly or other sensitive taxa if conductivities rise to the 

expected levels. There are no significant effects expected in tbe fish cornrnuniry downstream of 

the valley fills although there may be short-term impairments associated with the disturbances 

when they are ongoing. This sbould be minimized by eng~oeering controls and through 

compliance with the NPDES permit. Proposed mitigation activities are expected to improve 

benthic macroinvertebrate communities in that scream which will have an overall positive effect 

in the watershed. 
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Due to the impaired condition of the tributaries of George Branch, and Sand lick Creek, mining 

and valley-fill construction at the Blackcastle operation should create improved conditions in the 

watershed. Better water quality below the newly installed fills will support better biological 

communities than are currently present. More numerous and more sensitive taxa are expected in 

the receiving streams. Also, loading of dissolved solids should decrease as a result of a reduction 

in treatment chemicals which will have substantial benefits to downstream water quality. 

At Aracoma's Camp Branch Mine, surface water quality remains fairly good despite significant 

historic mining operations in the watershed. The benthic communities in the streams which will 

be d isturbed are in good condition despite the past disturbances. The currently proposed 

activities may temporarily limit the aquatic communities downstream of the mining and valley 

fill operations while active mining is ongoing but are not expected to limit the biota after mining 

is completed. 

7.4 Biological Community Changes Resulting from Mitigation 

Biological community changes are also ex.pected in response to mitigation activities associated 

with the permits. Mitigation is conducted oo a watershed scale to maximize the potential for 

watershed benefits from mitigation efforts. Although there has been some criticism by OVEC 

that planned mitigation efforts in the stream draining valley-filled areas at the mine sites will 

provide little or no aquatic bene fits, the relationship between habitat and biological communities 

is well documented and serves as the basis for the development of restorarion techniques. 

Enhancement of habitat in the affected watersheds will have a net positive effect on the 

biological assemblages in the watershed. Specific improvements in streams receiving sim ilar 
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treatments have been shown by REIC which has documented biological community 

improvements in streams where mitigation projects involving bank stabilization and strucrure 

improvement have been completed. In one such stream in Fayette County, West Virginia, 

WVSCI scores improved from 59.4 to 78.1 at one improvement site when habitat scored 

improved from 115 to 163 just 6 months after restoration. Improvements in the benthic 

macroinvertebrate community included the appearance of five mayfly taxa despite average 

conductivities in excess of850 uS/ern (REIC, 2006). 

8.0 STREA.l\11 FUNCTION 

The purpose of mitigation is to marum12e the impacts of fill operations on stream function . 

Functions of headwater (I s.t - 3rd order) streams include: providing transition between landscape 

and larger waterbodies; providing habitat to relatively distinct and diverse invenebrate 

assemblages; assimilating nutrients, organic matter, and sediments; export of high quality water 

for water supply, recreation, waste assimilation; flood control; ecological values; connecting 

surface flow to groundwater resources; and providing thermal refuges in winter and summer 

(Pond, 2002). 

While stream functions may be lost in the area under the fill, they are generally retained, at some 

level in the drainage structures constructed 10 move water off the fill and into the stream below 

the valley fill . For example, the drainage srrucrures function to move water and sediments from 

the rime of construction and will also move organic material after the site is reclaimed and 

revegetated. There may be differences in the schedule of sediment movement due to differences 

in peak flow and base flow conditions, however, everything will still move downstream. The 
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drainage structures and stream below the fill still act as the transition between landscape and 

larger waterbodies, although the landscape is changed from pre-mining conditions. Nutrients are 

assimilated in the pond and in the stream channel below the fill as indicated previously in this 

document although different communities process nutrients differently. Some functions, such as 

the connection between surface water and groundwater, and providing thennal refugia (and 

refugia from low flow conditions), may be enhanced due to the presence of the fills. 

Stream functions are difficult to measure. What is generally measured are processes which show 

functions are ongoing. Measuring the rate of photosynthesis indicates nutrients are being up 

taken and incorporated into a food supply for downstream organisms. Measuring the rate of leaf 

litter degradation also indicates the upstream reach is functioning to provide a downstream 

supply of organic material. Similarly, trophic metrics are surrogates for complex processes such 

as trophic interaction, production, and food source availability (EPA, 1999). Biological 

assessments conducted using a multimetric approach use structural and functional artribures of 

the assemblage to characterize condition (EPA, 1998). Tbe WVSCI includes six biological 

metrics that represent elements of the structure and function of the bottom-dwelling 

macroinvertebrate assemblage (Tetra Tech, 2000) and thus would be a useful surrogate for 

processing stream evaluations and evaluating stream function. General!y, direct measures of 

stream function are not included in evaluations of the conditions; however, biological surveys are 

routinely perfonned to evaluate structural and functional aspects of srreams. 
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9.0 MITJGA TION 

In comments provided by OVECS consultants concerns have been expressed regarding the 

ability to mitigate headwater stream functions or to recreate headwater channels. As has been 

described previously, many functions of the headwater streams are not lost as a result of the 

filling activity or are inherently replaced as a result of the mining plan (such as water and 

sediment transport or food supply production by the ponds). The functional units of the altered 

system are not identical to those replaced bu1 the downstream contnbutions are maintained. 

Because mitigation for mining projects is conducted on a watershed scale, enhancement of areas 

with potential to support more productive communities can be maximized. The creation of 

perennial stream channels is often utilized in restoration projects to create stream length and 

meanders where no stream previously existed (Hannan and Jennings, 200 l ). The creation of 

ephemeral and intermittent channels would be similar with the exception that they do not require 

a water source since ephemeral channels will flow as a result of precipitation events (as well as 

snow melt) and intermittent channels which flow in response to rain and the changing water table. 

While it is true that no channel existed there before, substantial changes in the landscape 

necessitate constructioo of some water conveyance structures or they would form naturally to 

move precipitation down gradient toward the stream. Enhancement of those structures to 

maximize the ecological functions tbey provide is an important step in minimizing the effects of 

mining in the watershed. A similar concept is being explored in Ohio where a project funded in 

part by the Great Lakes Protection Fund, is underway to modify agricultural drainage ditches to 

provide enhance ecological services in addition their function as drainage ditches. The study 

thus far has found that, with few exceptions, ditches have developed some natural channel 

features unassisted and it is believed that enhanced ditches using the two-stage channel design 
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system will enhance ecological services and reduce sediment and nutrient loading to receiving 

systems (Ward, OSU website). 

Regarding the evaluation of mitigation necessary to compensate for lost services, the USACE in 

the Huntington District does not bave any specific guidelines for stream assessment. Other 

districtS, such as the Norfolk District, utilized abiotic components to assess stream impacts. 

Norfolk District, based on a review of the literature, selected five variables whose relationship to 

overall stream health could be established. These variables were then considered analogous to or 

indicators of stream condition. These parameters were also noted as being predictable, reliable 

and repeatable, which is important when assessing multiple projects and/or impacts. The 

Louisville District utilizes a different calculator which uses abiotic and biotic measures or just 

abiotic measures. While the most robust form of the calculator (or model) utilizes both 

components (abiotic and biotic), the tool has been developed for use with only the abiotic 

information. In the development of the Louisville District's protocol, researches noted that the 

EPA's RBP habitat scores successfully distinguished behveen reference and test sites. The 

researchers also noted that the physical habitat parameters proved to be the best discriminator 

(have the most power) between least disrurbed streams and those that were degraded. The 

strenglhs of this calculator, as reported by the researchers who developed it, are that it promotes 

an ecosystem approach and real data is used to calibrate the model (input into the calculator). 

The Stream Habita t Units utilized by Aracoma, EJ.k Run or Alex Energy also use the RBP habi tat 

scores to assess relative stream condition . 
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9.1 Summary of Site Specific MJtigation 

Compensation for temporary impacts i.n Long Branch of Fifteen Mile Fork and unnamed 

tributaries of Cabin Creek associated with Republic's No. 2 Surface Mine would include 

restoring each stream channel based on original stream habitat parameters and physical 

dimensions. A two-stage channel would be constructed after the sediment pond was dewatered 

and stabilized . The channel would include habitat structures and a 50-foot riparian buffer. 

Permanent loss of intermittent and ephemeral stream channel would be mitigated by off-site 

restoration and enhancement activities on perennial and intermittent reach of Long Branch of 

Fifteen Mile Fork 

To compensate for permanent impacts to waters of the U.S., the Elk Run proposes to enhance 

18,000 linear feet of Laurel Creek and improve overall water quaJity within 3,050 linear feet of 

George Branch and 2,370 linear feet of three unnamed tributaries of Laurel Creek. Lastly, the 

stream segments (7,590 linear feet) temporarily impacted by sediment pond construction, 

sediment transport and mined through activities would be restored to their pre- mining conditions. 

These mitigation measures would be expected to ultimately improve aquatic habitat, diversity 

and abundance within the Laurel Creek watershed. 

Impacts to on-site streams have been minimized to the fullest extent possible at Aracoma's Camp 

Branch Surface Mine. To compensate for permanent impacts to jurisdictional streams, 

the applicant proposes to create: approximately 16,512 linear feet of intermittent streams and 

2,974 linear feet of ephemeral streams in the Ethel Hollow watershed at the Camp Branch 

Surface Mine; approximately 1,485 linear feet of ephemeral streams in the Camp Branch 
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watershed at the Camp Branch Surface Mine; and, 24,375 linear feet of intermittent streams in 

the Ethel Hollow watershed at the Anna Branch and Anna Branch No. 2 Surface Mines. Lastly, 

the stream segments (l,880 linear feet) temporarily impacted by sediment pond construction and 

sediment transport would be restored back to their pr~mining conditions. 
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STATUS OF INDUSTRY UNDERSTANDING OF THE 
EFFECTS OF MOUNTAINTOP MTNlNG AND 
VALLEY FILLS ON AQUA TIC RESOURCES 

1.0 INTRODUCTION 

This report was prepared in respollSe to criticism raised by the Ohio Valley Environmental 

Coalition (OVEC) aod its consultants regarding conclusions reached by the United States Anny 

Corps of Engineers (USACE) in its review of mining permits issued to Alex Energy, Elk Run 

Coal Company, and Aracoma Coal Company. Essentially, those criticisms were that the 

proposed excess spoil valley fills at those sites would cause substantial and unabatable 

doWllitream impacts to aquacic life. This report concludes that the likely impacts to aquatic life 

will not be significant in the watershed where the mirung will be conducteed, even without 

proposed mitigation efforts, and that the proposed mitigation will generally improve the 

conditions for benthic macroinvertebrate communities in the watersheds where mining is 

proposed. 

Since the original Bragg versus USACE litigation (1998) much information bas been gained 

regarding the effecrs of valley fill construction on aquatic resources. Some informarion has been 

widely distributed, such as the United States Environmental Protection Agency's (EPA) 

MoWlta.intop Mining/Valley Fill Environmental Impact Statement (EIS), while other information 

has not received much attention, such as National Pollutant Discharge Elimmation System 

(NPDES) monitoring in-stream locations below valley fills. This docwnent describes the 

available body of scientific data on aquatic impacts from the construction of valley fills and 

addresses some of the concerns expressed by OVEC and its consultants in comments or reports 
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produced to date. The main issues which have been raised regarding the effects of valley fills 

include: the potential loss of nutrients for the aquatic coromuoity below valley fills, temperature 

and flow changes in streams below valley fills, biological community changes below valley fills 

(par1icularly from the shredder functional feeding group), the presence of selenium and other 

metals below valley fills, and increased conductivity and dissolved solids below valley fills. 

Each of these potential impacts will be discussed in general and with regard to the proposed 

activities at the Aracoma, Blackcasrle, and Republic operations specifically. 

2.0 PROJECT SUMMARIES 

2.1 Aracoma Coal Compaoy, Inc.- Application No. 199900448 

Aracoma Coal Company, Inc. (Aracoma) submitted an application to the USACE Huntington 

District on December I, 2004 for a Department of the Army (DA) permit for the discharge of 

dredge and fill material into waters of the U.S. (jurisdictional waters) in association with the 

construction, operation, and reclamation of the Camp B.-anch Surface Mine. The project 

originally proposed construction of seven valley fills which would impact 2l ,665 linear feet of 

jurisdictional waters. This plan was modified in accordance with the West Virginia Department 

of Environmental Protection's (WVDEP) Final Approximate Original Contour (AOC) Guidance 

Document. As a result of the optimizatioo associated with this guidance, the total number of 

valley fills was reduced to five (with five associated sediment control structures). The 30-day 

public notice for the project area was issued on June 27, 2004. Due to the fact that a portion of 

this pennit was found to be eligible for listing under the National Historic Preservation Act of 

1996 (NHPA), an additional area was deleted by Aracoma which reduced the total number of 

fills to four (with four sediment control structures) and the impacts associated with construction 
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of these fills to approximately 16,939 linear feet (2.14 acres) of juri!)dictional waters. The 

application was considered complete on July 6, 2005. 

The construction of the proposed valley fills will result in the permanent discharge of dredge and 

fill material into approximately 14,762 linear feet (1.86 acres) of iatermit1ent streams and 

297 linear feet (0.03 acre) of ephemeral streams for a total permanent impact of I 5,059 linear 

feet (1.89 acres). The proposed valley fills drain contributing watersheds ranging from 

89.38 acres to 367.6 acres. Approximately 59.6 million cubic yards of non-toxic, durable 

material will be discharged within the proposed valley fills. The construction of the proposed 

sediment control structures will result in the temporary placement of dredge and fill material into 

I ,880 linear feet (0.25 acre) of jurisdictional waters. Tbe table below details the individual 

permanent steam impacts and corresponding pertinent information. 

The project will disturb approximately 915.9 acres, including 757 acres of mineral removal. The 

operation will recover bituminous coal reserves from tbe Middle Kittanning, Five Block, Upper 

Clarion, Lower Clarion, Stockton A, Stockto~ Upper Coalburg, Middle Coalburg, Lower 

Coalburg, and Buffalo Creek seams. Through construction, operation, and reclamation of the 

Camp Branch Surface Mine, Aracoma seeks to recover nearly 12.5 million tons of coal from the 

above-mentioned coal seams over a period of 8-years. The impacts associated with this project 

are located in Camp Branch of Dingess Run, unnamed tributaries of Dingess Run, and an 

unnamed tributary of Pine Fork of Ethel Hollow. All of these drainages are located in the 

Guyandorte River watershed. The proposed disturbance in each watershed is provided in Table I . 
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TABLE 1 
Permanent and Temporary lmpaclS Associaled with Camp Branch Surface Mine 

Permanent Permanent 
Toti.J 

Temporary 
To cal 

Proposed 
Intermittent EpbemeraJ 

Permanent 
Intermittent 

Temporary 

Activtry Impacts lmpad 
(flUAc) (FUAc) 

(FUAc) 
(FtJAc) Jl<'UAcl 

FillA 
8,823 153 8,976 0 0 

_(1.14} (0.01} ( I. IS) 

0 0 0 
650 650 

Pond I (O. !Oj (0. 10) 

F'iU B 
2,756 144 2,900 

0 0 
(0.38) (0.02) (0.40) 

Pond l 0 0 0 
400 400 

(0.05) (0.051 

Fill C 
l,78J 

0 
\,783 

0 0 
(0.21) (0.21) 

Pond J 0 0 0 
480 480 

(0.06) (0.06) 

FiliD 
1,400 

0 
1,400 

0 0 (0.13) (_0 .13) 

Pond 4 0 0 0 
350 350 

(0.04) (0.04) 

Totals 
14,762 297 15,059 1,880 1,880 
( 1.86) (0.03) (1.89) (0.25) (0.25) 

2.2 Elk Run Coal Company, Inc.- Application No. 200200258 - Sandllck Creek 

Elk Run Coal Company, Inc (Elk Run) submitted a Pre-Cons1ruction Notification (PCN) to the 

USACE Huntington District on July 22, 2003 for authorization to discharge dredge and fill 

material into jurisdictional waters in association with the construclion, operation, and 

reclamation of the Black Castle Contour Surface Mine (Blackcastle). The project wiH result in 

the construction of nine valley fills which will impact 18,787 linear feet (1.85 acres) of 

jurisdictional waters in tributaries of Laurel Creek, George Branch, and Sandlick Creek. On 

May 17, 2004, the District Engineer asserted his d iscretiooary authority to require processing the 

proposed activities under a Section 404 Clean Water Act (CWA) 404 Standard (Individual) 

Permit. The 30-day public notice for the project was issued on June 27, 2004. On 

August 16, 2005 the application was considered complete. 
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The construction of the proposed valley fills will result in the permanent discharge of dredge and 

fill material into approximately 11,5991inear feet (1.10 acres) of intermittent streams and 1,802 

linear feet (0.142 acre) of ephemeral streams for a total permanent impact of 15,059 linear feet 

(1.89 acres). The proposed valley fills drain contributing watersheds ranging from 41.5 acres to 

180.1 acres. Approximately 59.6 million cubic yards ofunspecified., non-toxic, durable material 

will be generated by this project, of which approximately 2.2 million cubic yards (5.35 percent) 

will be discharged within the proposed valley fills. The remaining approximate 38.9 million 

cubic yards (94.65 percent) will be placed on the contour to backfill and eliminate a highwall as 

well as to comply witb the AOC model of March 1999. The proposed operation will also 

involve removing bituminous coal reserves underlying the stream beds in the hollows proposed 

to be impacted by Valley Fill Nos. 2, 3, 5, 6, 7, 8, and 9. These proposed mined through areas 

will pennanently impact approximately 2,236 linear feet or 0.146 acre of jurisdictional waters. 

Although the mined through areas are permanent impacts, the stream segments affected by these 

activities will be reestablished and restored to their approximate pre-mining loca.tiollS and 

contours. The construction of the proposed sediment control strucrures (ponds) will result in the 

temporary placement of dredged and fill material into 3,150 linear feet (0.455 acre) of 

jurisdictional waters. Adverse impacts associated with construction are considered temporary in 

nature. Additionally, the construction of the proposed valley fills will result in secondary 

impacts to approximately 2,204 linear feet (0.241 acre) of jurisdictional waters as a result of 

sediment runoff from the valley fills sites. Table 2 descries these impacts. 

The proposed project will be implemented in 12 mining and reclamation phases over a period of 

10.6 years. The activities will affect a total of 521.08 surface acres, whicb includes 
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approximately 449. L 7 acres of mineral removal. Elk Run seeks to recover nearly I 0.2 million 

tons of coal from the Buffalo Creek and Coalburg seams. The impacts associated with this 

project are located in portions of unnamed tributaries of Laurel Creek, George Branch, an 

unnamed tributary of George Branch, and unnamed tributaries of Sand lick Creek. 

TABLE 2 
Permanent and Temporary Impacts Associated with Black Casde Contour Surface Mine 

Permt.nenl Perm1oent 
Tout 

Temporary Se1:ondary 
Total 

Proposed Permanent Temponry 
Acllvlty 

Intermittent Ephemeral 
Impacts 

I nterrnirtent Interm.Jnent 
Impact 

(fUAc) (FUAc) 
(FUAc) 

(FtJAc) (FtJAc) 
(FtJAc) 

Valley Fill No. 2 
1,425 400 1,825 

0 0 0 (0 .154) (0.028) (0.182) 

Pond No.2 0 0 0 
436 130 566 

(0.054) (0.017) (0.071) 

Mine Through 0 
330 330 

0 0 0 (0.023) (0 .023) 

Valley flll No. 3 0 
970 970 

0 0 0 (0 078) (0.078\ 

Mine Through 0 23 2) 
0 0 0 (0.005) (0.005) 

Va Uey fill No.4 
1,481 

0 
1,48 t 

0 0 0 (0.166) (0.166) 

Pond No.4 0 0 0 
374 221 595 

(0.043) (0.03 I) (0.074) 

\Ialley Fill No. 5 
707 100 807 

0 0 (0.047) (0.008) (0 .055) 0 

Mine Through 
229 

0 
229 

0 0 0 (0.008) (0.008) 

VaUey FlU No. 6 
2,133 

0 
2,133 

0 0 0 (0.23!) . (0.231} 

Pond No.6 0 0 0 
639 221 860 

(0.117) (0.029) (0.146) 

Mine Through 
351 400 751 

0 0 0 (0.03 I) (0.022) (0 053) 

\Ialley Fill No.7 
3,130 

0 
3,130 

0 0 0 (0.319) (0.) 19) 

Pond No.7 0 0 0 600 
0 

600 
(0 076) (0.076) 

Mine Through 
622 163 785 

0 0 (0 .042) (0.009) (0.051) 0 

Valley FlU No. 8 
925 332 1,257 

0 0 (0.089) (0.028) (0.117) 0 

Pond No.8 0 0 0 
350 285 635 

(0.057) (0.031) (0.088) 

Mine Through 0 
68 68 

0 0 0 (0.003) (0.003) 
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Total 
Temponry Secondary 

Tobll 

Proposed 
Pennanent Permanent 

Permanent Temporary 

Activity 
lnterutittent Ephemeral 

Impacts 
rntermlnent lntermlruot Imp ad 

(FUAc) (Ft./Ac) 
(FtJAc) 

(FUAc) (Ft./Ac) 
j_FtJAc) 

Valley Fill No.9 
950 0 

950 
0 0 0 

(0.058) (0.058) 

0 
200 700 900 

Pond No.9 0 0 (0.02 7)_ _1_0 . 06~}_ {0.096) 

Mine Through 
so 0 50 0 0 0 

(_0.003) (_0.003) 

Valley Fill No. 10 
848 

0 
848 

0 0 0 
(0.039) (0.039) 

0 0 
230 647 877 

Pond No. \0 0 
(0.033 }_ _[0.064~ (0 .097) 

Pond Area 0 0 0 
321 

0 
321 

(0.048) (_0 .048) 

Tolals 
12,851 2,786 15,637 3,150 1,1G4 5,354 
(1.187) (0.204) (I.J91) (0.455) (0.241) {0.696) 

2.3 Alex Energy, Inc. - Application No. 200400574-1 - Unnamed Tributary to Cabin 
Creek 

Alex Energy, fnc (Alex.) submitted an application to lhe USACE Huntington District for a permit 

for Ihe discharge of dredge and fill material into waters jurisdictional waters in association with 

the construction, operation. and reclamation of the Republic No. 2 Surface Mine (Republic). 

The original permit was advertised by public notice on August 30, 2004. Changes to the permit 

resulted in a subsequent notice on June 14, 2005 . The project proposes construction of three 

valley fills which will impact 12,694 linear feet (I. 71 acres) of jurisdictional waters. 

The construction of the proposed valley fills will result in the permanent discharge of fill 

material into approximately 9, 918 linear feet ( 1.01 acres) of seven jurisdictional stream channels. 

Of this total, approximately 6,819 linear feet of intermittent stream and 3,099 linear feet of 

ephemeral stream will be impacted. Approximately 576 linear feet (0.41 acre) of intermittent 

stream cba.nnel would be impacted by sediment transport activities (areas of secondary impact). 

Because of the "swell factor" that causes spoil co expand when it is removed from the mine site 
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only 85.5 million of the 139.8 million cubic yards of overburden can be placed in the areas from 

which it will be removed. The remaining 54.3 million cubic yards of material will be placed into 

valley fills. The construction of the three sediment control structures (ponds) will result in the 

temporary discharge of fill material into 2,200 linear feet (0.28 acre) of intennittent stream 

channel. Table 3 describes these impacts. 

The overall purpose is to extract approx.imately 9.5 million tons of coal from the Clarion Seam 

through the Williamson seams at the site. Of the 753.3 acres of the mining site, 488 acres will be 

disturbed for coal removal and 265.3 acres will be disturbed in conjunction with support 

activities such as sediment structures, drainage structures, roads, durable rock fills, etc. The 

impacts associated with this project are located in portions of unnamed tributaries of Cabin 

Creek and Ulng Branch. 

TABLE 3 
Permanent and Temporary Impacts Associated with Republic No. l SuFface Mine 

Permanent Permanent 
Total 

Temporary Secondary 
Total 

Proposed Permanent Temporary 
Activity lntermlrteot H.pbemeral Impacts 

lntennlttent Jotermlttent 
Impact (FUAc) (FUAc) 

(PUAc) 
(FtJAc) (FlJAc) (FtJAc) 

VaUey Filii 
3,357 1,789 5,146 

0 0 0 (0.329) (0. i 93) (0.522) 

Pond IA/18 0 0 0 
1,400 

0 
1,400 

(0.208) (0.208) 

Valley Fill 2 1,190 693 1,&83 
0 325 325 

(0.123) (0.077) (0.200) (0.370) (0.370) 

V11.Uey Fill3 
2,272 617 2,&89 

0 0 0 
(0.237) (0.055) (0.292) 

Pond 2 0 0 0 
800 251 1,051 

(0.080) (0.036} {0.116) 

Total!i 
6,819 3,099 9,918 2,200 516 2,776 

(0.689} (0.325) (1.014) (0.288) (0.406) (0.694) 
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3.0 BIOLOGICAL CONDITION OF IMPACTED STREAMS 

The physical, biological, and chemical characteristics of tributaries m the Dingess Run 

(Aracoma), !be Laurel Creek (Elk Run), and the Cabin Creek watersheds (Alex) were assessed as 

part of the 404/40 I appl icarion process. This information may be found in the following reports 

which are part of the administTative record: 

• Aracoma -Camp Branch Surface Mine 

• Beathic Macroinvertebrate, Water Chemistry, Habitat. and Fisheries 

Studies of Stations Associated with Six Proposed Valley Fills on Ethel 

Hollow and Dingess Run, 31 August 2000, REI Consultants, Inc. 

• Letter Report Benthic Macroinvertebrate Survey and Surface Water 

Sampling Ethel Hotlow Surface Mine Logan County, West Virginia, 

1 anuary 15, 200 l, Ci vii and En viroomental Consu \tants, Inc. 

• Elk Run- Black Castle Contour Surface Mine 

• Benthic Macroinvertebrate, Habit»t, Water Chemistry Studies of 

Jurisdictional Waters Associated with Fourteen Proposed Valley Fills at the 

Black Castle Contour Surface Mine, October 2000, REI Consultants, Inc. 

• Beolh.ic Macroinvertebrate, Habitat, and Water Chemistry Studies of 

Stations Associated with the Proposed Valley Fills at the Black Castle 

Contour Surface Mine, November 200 I, REI Consultants, Inc. 
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• Benthic Macroinvertebrate Survey and Surface Water Sampling, Stream 

Measurement, Delineation and Classification, February 2002, Alliance 

Consulting, lnc. 

• WOPEC. 1997. Elk Run Coal Company Water Treatment Evaluation 

Sandlick and Laurel Creek Sites, Volumes 1-fll. Submit1ed to Elk Run Coal 

Company on June 6, 1997. 

• WOPEC. 200 I. Summary Report of the Effects of Alkaline Fill Material 

on Water Quality. Submitted to Kermit Fincham of Elk Run Coal Company 

in January 2003 

• Alex -Republic No. 2 Surface Mine 

• Benthic Macroinvertebrate, Habitat, Water Chemistry, and Fisberies 

Studies of Srreams Associated witb the Four Proposed Valley Fills at the 

Republic No. 2 Surface Mine, May 200 I, REI Consultants, Inc. 

4.0 PHYSICAL CHANGES 

As part of the 404(b)(1) analysis for these projects, the USACE evaluated the physical and 

chemical characteristics of the ecosystem. These characteristics are broken down into six 

components: Substrate (40 CFR 230.20); Suspended particulate/turbidity (40 CFR 230.2 t); 

Water (40 CFR 230.22); Current patterns and water circulation (40 CFR 230.23); Nonnal water 

fluctuations (40 CFR 230.24); and Salinity gradients (40 CFR 230.25). Because this project will 
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only involve discharges of dredge or fill material in non-tidal jurisdictional waters; this project 

will have no effect on salinity gradients. 

The substrate within the proposed valley fill sites consists of the stream bottom and banks below 

the normal flow elevation. Substrate is the organic and inorganic solid materials and includes 

water and other liquids or gases that fill spaces in between the solids. For this proposed s1te, 

substrate is defined as the material from which the actual stream bed is composed (below 

bankfull) and any material deposited io this zone. Th.is typically includes inorganic material 

such as cobble, gravel, and other inorganic substrate components. Organic material includes 

detritus (broken down leaf material), grass, lichens, and larger woody debris that have fallen into 

the streambed. 

The substrate, which is typically composed of bedrock, boulders, cobble, gravel, sand, silt, and 

clay, bas been evaluated at each of the valley fill and sediment control structure sites. The 

inorganic substrate bas been evaluated at most of the impact sites . The composition of the 

substrate is variable among impact sites for each of the three aforementioned permits. More 

detailed information may be found in the administrative record or pennit applications. 

In the footprint of the proposed fills substrate wiU be buried under several feet of rock. The 

substrate between the toe of each valley fill and exit channel of the each drainage control 

structure will receive deposition of sediment from the fill construction and will limit the 

quality of benthic habitat in that area of the stream during mining. [ t is likely that the 
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substrate in the footprint of the proposed sediment control structure will also be altered (as 

compared to the existing stream channel). 

After construction of each valley fill is complete, and vegetation has been established on the 

disturbed areas, the drainage control structure will be removed and the adversely impacted 

stream reach restored to appropriate channel geometry and substrate as described in the 

applicant's Compensatory Mitigation Plan (CMP). Compliance with the CMP is required of 

Aracoma, Elk Run, and Alex by Special Conditions listed in each permit. 

Suspended particulates are materials that consist of fine-grained mineral particles, usually 

smaller than sih and organic particles. Suspended particulates enter che disposal site primarily 

as a result of land runoff, flooding, vegetation and plankton breakdown, re-suspension of bottom 

sediments, and construction activities including dredging and filling. Particulates remain 

suspended in the water column for variable periods of time as a result of factors such as agitation 

of the water, particulate specific gravity, particle shape, and physical and chemical properties of 

particle. Also, physical characteristics of the stream channel thaJ cause agitation of the water 

(like roughness) influence the amount of material that may be suspended l.o the water column. 

Several state permits were necessary for each of these projects pursuant to Section 401 and 402 

of the Clean Water Act and the Surface Mining Control and Reclamation Act. Eacb of the 

applicants obtained the required NPDES permit for the proposed projects . Permit conditions 

require the routing of run-off thiougb sediment and erosion control structures in order to reduce 

or eliminate suspended solids. Although an increase in suspended particulates may occur during 
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initial clearing activities within the footprint of the proposed sites for the valley fills and 

temporary sediment structures, Best Management Practices (BMPs) will be utilized which will 

include temporary erosion control systems. The proper use of BMPs will reduce panicle loading 

which minimize the increase in turbidity. Additionally, in-stream erosion control systems will 

also be established and will be limited to material that would degrade and not require removal. 

Temporary sediment control structures may include, but not be limited to, temporary silt basins, 

ditches, ponds, rock toe sediment structures, straw/hay bale fencing, cloth filter fences, 

compacted earth, s.a.nd bags, or other appropriate materials. Monitoring of all outlets where 

water is discharged from the proposed project area will take place according to each applicant's 

NPDES permit. These sediment structures, along with the concwTent regrading and revegetation 

of disturbed areas, will be expected to prevent or minimize the contributions of suspended solids. 

Sediment pond removal will occur after upstream and upland area reclamation has been 

accomplished and suspended solids levels of water entering the ponds returns to pre-mining 

levels. Suspended solids loads to waters outside of the project area will be expected to return to 

pre-mining conditions. Through out the projects, discharges will be expected to comply with the 

effluent limits stipulated in the NPDES permit issued by the WVDEP with the implementation of 

the above-mentioned measures. 

Water patterns and circulation are the physical movements of water though an aquatic ecosystem. 

The excavation, filling, and relocation of ephemeral and intermittent streams in addition to the 

construction of drainage control structure will alter the circulation and drainage patterns at each 

of the project sites. The filling activities will occur in phases, and the removal of surface water 
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fearures will be offset to the extent practicable at each site. Surface water availability may be 

impacted by the proposed operation as described below. During the initial stages of mine 

development, overland runoff (and hence surface water availability) may increase. The increase 

will be mitigated by engineered sediment S01Jctures, which will provide stonn runoff retention a 

more stable discharge rate to the receiving stream. After revegetation is established, swface 

runoff rates will be expected to stabilize. After mine reclamation, increased infiltration due to 

topography changes and porosity of the fill, and reduced evapotranspiration due to altered 

ground cover, may result in minor changes in surface and groundwater availability. As part of 

the permitting process, the USACE evaluates Anachment J-6 of each applicant's surface mine 

application (SMA). Strict adherence of the sediment control plan, the reclamation plan and the 

acid and toxic materials-handling plan (MHP), is required. Therefore, no unacceptable adverse 

impacts to cw-rent patterns or water circulation is anticipated downstream of the temporary 

sediment control strucrures. 

Nonnat water flucruarions in the natural aquatic system consist of daily, seasonal, and annual 

fluctuations in water level. Biological and physical components of aquatic systems may be 

either adapted to or characterized by these periodic water fluctuations. Normal water 

flucruations in the footprint of the valley fill will be permanently altered. The runoff component 

of the hydrologic balance will be expected to increase due to surface disturbance. This 

temporary increase in runoff will be routed to properly sized and engineered sediment control 

structures, which will abate the flow increase and discharge to the receiving streams. Each 

project's NPDES and Surface Mine Permits require the construction of temporary sediment 

control measures; in addition to the valley fills' associated sediment control structures (ponds), in 
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upland areas such as around the perimeter of the mining areas. Discharges from these temporary 

structures will be directed off the disturbed areas by conveyance ditches. These ditche 'h :ll 

either converge with the natural stream channel at the toe of the valley fill or discharge into other 

natural drainages. The proposed in-stream sediment control structures will be constructed with 

open exit channels designed to pass the peak discharge from a 25-year 24-hour storm event. Th~ 

construction of sediment control structures will temporarily impact jurisdictional waters. Whi 

these areas will no longer be lotic environments, water flow will not be stagnant and biolo i-~ l 

communities will utilize and/or colonize these temporary niches. Post-vegeta[ion structures wtl 

be removed and water fluctuation levels will be expected to stabilize. Disturbance below the: 

pond (within l 00 feet of the stream) will be minimal and existing roadways, where practicabl ~, 

will be utilized for maintenance and removal of the sediment control structures. No subsb.nti l 

effects will be anticipated t() occur on downstream aquatic communities. Upon completion of 

rtX:Iarnation, the initial shift in ground cover from forest to tall grass will result in overland 

runoff returning to the approximate, pre-disturbance values. The evapotranspiration demands 

upon groundwater will be expected to be reduced from pre-mining conditions, as the shift in 

vegetation is established. 

4.1 Sedimentation 

While increased deposition and sedimentation is anticipated with most development or 

disturbance, the EIS found that an increase in embeddedness and sedimentation is not imminent 

in the watersheds with vaJiey fills present (FTLLED watersheds). Additionally, this document 

specifically indicates that this is a watershed specific phenomenon. The text states (in regard to 

bed material) "Particle sizes from streams draining unmined areas in Spruce Fork and Clear Fork 
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have a similar distribution, but these particle-size distributions are different from those of stream 

draining unmined areas of both Upper Mud River and Twemymile Creek. The similar and 

dissimilar particle-size distributions among basins indicate that natural factors, such as localized 

geology and land slope may have some affect on particle sizes." 

A study conducted by the United States Geological Service (USGS) found similar resultS (Wiley 

et al, 2001). The USGS evaluated 54 sites in the Spruce Fork, Clear Fork, Mud River, and 

Twentymile Creek watersheds. Bed material data were collected and evaluated using the particle 

sizes of the median, 84111 percentile, and percentage less than 2 millimeters. The 84111 percentile is 

an arbitrary particle size equal to two standard deviations larger than the meao sized (asswning a 

normal distribution). High variability between basins indicated that natural factors such as 

localized geology and land slope may be affecting particle size. In general, sites below fills had 

a smaller median particle size and a greater number of particles less than 2 millimeters; however, 

at the 841h percentile each stream type (unmined, valley fill, and mined) bad about the same sized 

particles. This is important because the 84rn percentile is related to stream roughness, a 

component of stream geomorphology/hydrology. The study noted that the distribution among 

particle sizes at unmined sites located within individual basins were similar. The distribution at 

unmined sites among all watersheds, were variable. As noted in the EIS, the particle sizes in 

Spruce Fork and Clear Fork had similar distributions, which were different fl:om those collected 

in Mud River and Twentymile Creek. The USGS report stated that the variability among basins 

indicated that natural factors, such as localized geology and land slope may have an affect on 

particle size. The report also noted a 1988 sediment load study completed in relation to highway 

consrruction in southern West Virginia. Road construction in the Appalachians, like mining, 
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often requires the construction of fills to support road bases and dispose of excess materials. The 

sediment load study found t.hat loads decreased after revegetation and stabilization of the land 

disturbance. The authors indicated that similar results may occur below mining valley fills . 

It would appear that, like most earth disturbing activities, the potential for sediment runoff and 

deposition exist, but it is not inevitable. Use of acceptable mining and engineering practices, and 

compliance with pennitting requests through the NPDES will minimize tbe potential for 

sediment deposition in streams below the Aracoma, Blackcastle, and Republic operations. 

4.2 Stream Flow Alterations 

Water flowing from the surface through a valley ftll percolates more slowly than a surface route 

and is discharged to the stream channel over time . The more consistent flow condition this 

creates was evidenced in the EIS during Summer 1999. Drought conditions saw filled sites 

having flowing water while most of the reference sites were dry or substantially flow limited. 

Several recent studies conducted by the USGS have confinned what was demonstrated in the ETS, 

that the presence of valley fills increases the base flow of streams likely due to infiltration and 

retention of the till. Wiley and others (200 I) compared low stream flows bet\veen valley filled 

and unmined sites and demonstrated that valley fill sites have a greater percentage of base stream 

flows and a lower percentage of stonn-flows than unmined sites. 

Flow from the valley fills during the hot, dry, summer months can provide refugia for aquatic 

organisms similar to natural springs which occur in headwater regions . While the flow from a 

valley ftll is the result of anthropogenic activity and is not a natural spring, it may still provide 

important ecological functions such as aquatic habitat and refugia from temperature extremes 
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and drought. Valley fills constructed in conjunction with the Aracorna, 8\ackcastle, and 

Republic permits would be expected to provide similar ecological functions . 

5.0 WATER QUALITY CHANGES 

5.1 Temperature 

Stream temperatures are variable and dependent on wa1er source, air temperature, canopy cover, 

stream bed roughness. wind, and other factors. Surface water-fed streams have the most 

temperature variability both seasonally and daily while spring fed headwater streams with good 

canopy cover mainta10 a fairly constant temperature. Spring-fed headwater streams are cooler in 

summer and wanner in winter due to the groundwater source. They offer refugia for organisms 

displaced by freezing in the winter and provide aerated, flowiog water conditions for aquatic life 

during hot summer months and droughts. As was discussed previously, water discharging from 

valley fills simulates spring-fed streams with regard to flow characteristics and also with regard 

to temperature. The USGS compared stream temperatures in two streams: one approximately 

400 feet below a valley fill in a tributary to the Mud River and the other in an unfilled tributary 

to the Mud River. In addition to finding that the filled stream had a more consistent flow, the 

USGS found that the filled stream had lower temperature fluctuations (i .e., warmer water in the 

winter and cooler water in the summer) than did the unfilled stream (Wiley, et al. 200l). Thus, 

the valley-filled stream behaved more like a spring-fed stream than one with a significant surface 

water component. Dr. Bruce Wallace's response to this observation is unclear. On one hand, he 

claims that thermal regime is an important influence on the life cycle of aquatic organisms, while 

on the other observing th.at the diminished temperature swings provided by springs (and 

presumably valley fills) provides refuge for organisms that have low tolerance for the upper and 



lower temperature spectrum (Wallace Comments oo Statement of Findings of Corps for Black 

Castle (Elk Run), 3&4). 

While it may be intuitive that valley till construction could change the temperature dynamics of a 

surface flow fed scream to conditions more similar to a groundwater fed stream, the effect may 

not persist downstream. Temperature differences between unmined and filled sites were not 

readily apparent in the EIS samplings sites which would indicate that either no differences 

occurred or that differences were abated upstream of the sampling stations. The filled EIS 

sampling sites were located downstream of sediment control ponds where the retention time may 

have been sufficient to bring changes in the water temperatures back to a condition similar to the 

surface fed reference streams. 

Valley fills constrUcted in conjunction with the Aracoma, Blackcastle, and Republic permits 

would be expected to provide temperature refugia to aquatic organisms from summer heat and 

winter freezing. While Wallace has suggested that the temperature alterations below fills could 

alter reproductive periods for fish or benthic macroinvertebrates, he has not offered any specific 

claims that he temperature differences recorded by the USGS have, or will cause, any specific 

Lmpacts. 

5.2 Specific Conductivity 

In the course of mining, rock is fractured which creates increased surface area for weathering and 

increases the minernl content of water flowing through overburden material. Increases in the 

mineral content of warer are consistent with all types of mining or development where rock is 
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disturbed and stacked or replaced whether this is as approximate original contour, gob piles, or 

valley fills. Increases in some minerals, such as those contributing alkalinity or hardness, may be 

beneficial to a stream system. Other constituents, such as iron and manganese, may be removed 

if necessary to prevent water quality impairment. The concentrations of some constituents, such 

as sulfaces, chlorides, and other dissolved solids, can become limiting to the aquatic community 

in high concentrations. These high concentrations can exist below mining facilities due to the 

increased weathering of the fractured rock and due to the treatment chemicals used to increase 

acidic pHs and precipitate metals. The levels which limit aquatic communities are variable 

depending on the specific elements contributing to dissolved solids concentration. 

Specific conductivity is a measure of the ability of water to carry an electric charge and is an 

indicator of the dissolved ion concentration in the water. There is some evidence that when 

dissolved solids concentrations (and conductivity) rise to certain levels, taXa richness, 

particularly Ephemeroptera taxa (EPn (generally regarded as pollution intolerant aquatic insects) 

richness, begins to decline. 

In general, there is some discrepancy as to the levels of conductivity which would be expected to 

effect biological communities in streams. The EIS found a correlation between conductivity and 

West Virginia Stream Condition Index (WVSCI) scores that indicated community limitations 

begin to be detected at a conductivity of around 850 uS/em (pe rsonal interpretation Green and 

Childress, 2000 Figure 86 [Figure l)) while the Kentucky Division of Water (KDOW), in a 

similar comparison, found limitations in community structure (MBI scores) in the 600-800uS/cm 

range (personal interpretation of KDOW, 2004 Figure 21 [Figure 2}). Other data sets do not 
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show the same correlation. Argus Energy has been conducting monitoring semi-annually since 

t995 in several watersheds witb different levels of mining intensity and in different stages of 

disrurbance as part of their "Water Quality Improvement Plan". Their fall data set contains over 

200 data points (multiple samples from 47 sites) collected over a 10-year period. In this dataset, 

there is no correlation between conductivity and WVSCI scores over a range of conductivities 

reaching as high as 20 I OuS/cm (Figure 3 ). 

FIGURE 1 
Excerpt from EPA's MTMIVF EIS 

Figure 86. Relationship Between Stream Condition Index 
and Median Conductl11lty 
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FIGURE 2 
Excerpt from Kentucky Division of Water's publication titled: "Effects of Suiface Mining and 

Residential Land Use on Headwater Stream Biotic Integrity in the 
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FIGUREJ 
Excerpt from Argus Monitoring Program 
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However, while these studies offer generalities regarding the relationship between dissolved 

solids (which are indicated by conductivity) and invertebrate community structure, rev'iewing 

specific infonnation provides additional insight into the effects ofvalley fills (Figure 5). Ballard 

fork of the Mud River Watershed bas eight ftlls which were permitted from 1985 to 1989. A 

sampling site below the sediment control pond on this stream, MT -14 in the EIS, was sampled 

five times from Spring 1999 through Spring 2000 and had conductivities ranging from 464 to 

2300 uS/em (figure 5). The benthic macroinvertebrate community at this site was generally 

rated as Fair, showing some potential impairment on most sampling dates and scored in the 

Good range on one sampling date. The lowest WVSCI score at this site (30.94) corresponded to 

the lowest conductivity measurement (464 uS/em). 

Stanley Fork. also in the Mud River watershed, has 6 fills with associated sediment control and 

mining has occurred on all the ridges in the watershed according to the EIS. The mining pennits 

issued in this watershed date from 1988 to 1995. Seasonal sampling for the ETS (Site MT-15) 

showed the benthic community at this site was poor to good with WVSCI scores ranging from 

22.57 to 70.28. Conducriviry was generally high at the site ranging from 1,387 to 2500 uS/ern. 

The highest score at this site, 70.28 which is in c.he Good range, was recorded when the 

conducrivity measured 1,764 uS/em. 

Conductivity at EIS site MT -98 ranged from 773 to 1025 uS/em. This sampling site was located 

below six fills but was upstream of the sedimeol pond. WVSC£ scores at this site were Fair to 

Good and ranged from 61.98 to 77.9 indicating rbe potential for healthy benthic 

macroinvertebrate communities at higher conductivity ratings. 
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FIGURE 4 
WV/S Scores of EIS Sites Plotted with Ctmductivity 
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Evaluation of the variability in the range of potential WVSCI scores at differing conductivities 

indicates two important points. First, there are clearly other factors contributing to structuring 

macroinvertebrate populations io valley fill influenced watersheds. This is evidenced by the EIS 

sites scoring -62 (6l.98 to 62.99) for the WVSCI scores with conductivities ranging from l ,000 

and 2,500 uS/em and the 30 to 40 point differences in site scores (note the Argus data also has 

conductivities of I ,500 to 2,200 uS/em with WVSCI scores in the Good range) . Secondly, if 

C{)oductivity is not the limiting factor in community development, manipulating other variables 

may improve the overall benthic C{)mmunity structure. 

R.E.I. Consultants, lnc. (REIC) conducted a study in October 2005 on Kiah Creek in 

Wayne County, West Virginia. WVSCI scores above 80 were found in the stream with elevated 
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conductivity levels (ranging from 940 j..JS/cm to l 081 ~S/cm). In this conductivity range, no 

direct correlation was indicated between conductivity levels and WVSC£ scores (Figure 5). The 

more important factor affecting conununity suucture in Kiah Creek appears to be habitat as the 

WVSCI scores are correlated to habitat (Rapid Bioassessment Protocol) scores and specifically 

the metric describing sediment deposition (Figures 6 and 7). 

FIGURE 5 
Relationship between Benthic Community Structure and Conductivity in Kiah Creek 
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FrGURE 6 
Relationship between Benthic Community Structure and Total RBP Habitat Score 
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FIGURE 7 
Relationship between BenJhic Community StruClure and Sediment Depositum Metric Score 
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Threshold monitoring near the base of Dingess Run near Stollings shows the water quality within 

state "in-stream" water quality standards for Warm Water Fisheries. 

5.3 Metals 

Iron, aluminum, and manganese are the metals generally associated with mining activity. The 

release of metals from mining activity is minimized through materials-handling plans and 

overburden handling which minimize acid production and thus leaching of metals and through 

sediment control, as metals are often associated with sediment. Also, mine discharges are 

permitted through the NPDES which establishes permit limits for acceptable discharge of metals 

associated with mining. If mining facilities comply with the MHP and NPDES permit, metals 

should not be discharged at levels adversely impacting the aquatic community. 

Recently there bas been attention on the potential release of selenium from mining operations as 

the chronic water quality criterion for selenium was exceeded in samples collected for the EIS . 

This criterion is being evaluated and has been proposed to be changed due to problems with its 

development and because a fish tissue criterion is believed to be more appropriate for evaluating 

the chronic effects of selenium. Regardless of changes to the criteria, selenium is CUITently 

addressed in the permitting process by a MHP which includes isolation of the high selenium 

layers and through the NPDES permining process. 

All three locations are required to comply with NPDES permit limits for metals. 
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6.0 NUTRJENT LIMITATIONS 

One of the original arguments against valley fills relied on the description of the river continuum 

concept (Vannote et al, 1980) and the theory that upstream processes structure the downstream 

commuruties. Critics ofvalley fills have relied on this work to argue that fills disproportionately 

impact leaf shredding macroinvertebrates in a way that will severely diminish the downstream 

transport of energy in the form of shredded leaf litter, thereby diminishing the ability of 

downstream reaches to support macroinvertebrates and fish. If streams were functioning only as 

described by that document, impacting headwater streams would undoubtedly limit streams and 

rivers below valley fills due to loss of the organic food supply from the upstream waters. 

Wallace continues to return to this argument despite substantial evidence that it is not the case. 

While the river continuum concept may be an accurate description of bow unpertUrbed systems 

would nonnatly function, it doesn't necessarily reflect b.ow disturbed systems would function nor 

does it indicate that systems not conforming to that model would necessarily be 

"non-functioning." While studies of valley fills have shown in some cases that the numbers of 

macroinvertebrate taxa are reduced below fills, they have also shown that the total number of 

macroinvertebrates is not reduced. In facl, data collected for a quantitative supplemental study to 

the EIS, which was conducted simultaneously by Poresta & Associates, Inc. (POTESTA), 

indicated that exactly the opposite was true. POTESTA'S Supplemental Study utilized 

23 monitoring stations within three watersheds which were part of the EIS study. During the 

Winter 2000 index period, the ftlter feeders and collector groups were greater in the tilled and 

filled/residential sites than in the unmined sites (Figure 8). In the Spring 2000 sampling period, 

the filter feeders were greater in the tilled and tilled/residential sites than in the unmined sites 

(Figure 9). The increase in filter-collectors in the filled and filled/residential groups could be 
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attributed to increases in the organic inputs. The sources of organic enrichment would likely be 

domestic inputs at the filled/residential sites and the pond influence at the filled sites. Increases 

in collectors, par1icularly filter feeders, below impoundments are well documented in !he 

literature (Allen, 2000: Stanford and Ward, 1979; Petts, 1984). The increase in filter feeders and 

collector gatherers at filled sites would imply an overabundance of organic material available for 

the benthic community and a shift to a collector-gather and filter-collector macroinvertebrate 

benthic community structure . This demonstrates that the concerns that the nutrients would be 

limited by virtue of filling were either wrong or failed to account for the positive impacts of the 

sediment ponds that contribute substantially to the food base of the downstream community. 

FIGURE B 
Functional Feeding Group Distribution of Benthic Macroinvertehrates Collected at EIS Sites 

in the Winter 2000 Sampling Period 
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FIGURE9 
Functio!Ull Feeding Group Distribution of Benthic Macroinvertebrates CoflecJed at EIS Sites 

in the Spring 2000 Sampling Period 
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Supporting the concept that food will not be limited downstream of valley fills was a study 

conducted in Pigeonroost Branch by Dr. Albert Hendricks of Virginia Tech Biology Department 

in 1999. Dr. Hendricks looked at the distribution of fine and course particulate organic matter 

(FPOM and CPOM) and chlorophyll in the stream from the headwaters downstream to the mouth 

and upstream and downstream of the confluence with Spruce Fork. The study found that there 

was more FPOM in the lower reaches of Pigeonroost Branch as compared to the upstream 

reaches (presumably generated in those lower reaches). He concluded from this, and the 

chlorophyll production in the downstream reaches, thal the truncated Pigeonroost Branch 

existing after valley fill construction would be able to generate eoergy expected in similarly sized 

unfilled streams. Dr. Hendricks alw noted that the sediment ponds, when constructed, would 
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contribute to energy production aod may increase insect production below the outfalls. This 

effect was demonstrated io POTESTA's Supplemental Study. Dr. Hendricks also concluded that 

the fish community of Pigeonroost Branch would likely suffer no impacts from valley fills 

placed in the watershed based oo his comparisons to a post-mining reference site and an 

expectation of continued productivity in the stream after mining and valley fill construcnoo. 

Available infonnalion regarding stream productivity indicates there is no expectation that 

nutrients will be limited in the receiving streams associated with valley fill construction at 

Republic, Aracoma, or Blackcastle operations. Further. tbe pennits have special conditions 

which require riparian zones be established after rbe ponds are removed. While there may be 

some disturbance when the ponds are reclaimed, it would be temporary until the riparian 2.one is 

re-established. 

7.0 BIOLOGICAL COMMUNITY CHANGES 

7.1 Environmental Impact Statements 

Most available information regarding the effects of valley fills on aquatic communities shows 

moderate effects in the vicinity of the fills and no discernible downstream effects. In 1984, an 

environmental assessment of bead-of-hollow fills and mountain top removal was conducted by 

Skelly and Loy for the US EPA. This study found degradation of the benthic macroinvertebrate 

community following mining at a site in Kentucky; however, the water quality coming ofT the 

site would not meet today's water quality standards and was likely responsible for the 

impairmeoL In a West Virginia watershed where the water chemistry associated with mining 

was generally better, the study found that the benthic macroinvertebrate community declined in 
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richness and the presence of sensitive taxa during mining but appeared to show signs of recovery 

within 3 years of the mio.ing activity. 

Subsequent to this study, an analysis of valley fill impacts on benthic macroinvertebrate 

communities was conducted by Science Applications International Corporation (1998), again on 

behalf of the EPA. This document considered three mining influenced watersheds and found 

improvements in the post mining condition relative to pre-mining evaluations where stream 

impainnent was indicated. The EPA's most recent EJS study included evaluation of the fish and 

benthic macroinvertebrate communities along with water chemistry and habitat evaluanons. The 

fish study was inconclusive primarily due to insufficient data as a result of droughts and limited 

reference sites on the necessary stream orders (Stauffer and Ferreri, 2002). The benthic 

macroinverrebrate surveys indicated substantial variability in the sites below valley fills with 

WVSCI scores ranging from Very Poor to Very Good over the five sampling events. A 

reduction in the richness and abundance of mayflies was identified as a key factor in the 

reduction of WVSCI scores in valley filled sites as compared with reference sites. A 

supplemental study conducted by POTESTA indicated the communities below the filled sites 

were subslailtia\ly influenced by changes in the available food sources due to the sediment 

control ponds and that abundance of organisms increased downstream of the ponds. While these 

studies may have indicated biological community shifts and cbanges in community structure, 

generally toward a more tolerant community, loss of aquatic communities has not been 

demonstrated in the areas immediately below valley fills or in dowostream reaches. 

SL.111U ofloous~ry Ulldcrstandins or the EIToa~ a(Mo~nliinlop Min ing U~d Valley Fills on A(\ualic Rt:sou.rcc:s (06-0076), Mo.y 2006 Page 1J 



The changes of the benthic macroinvertebrate community below valley fill/sediment pond 

complexes have been well documented in the EIS and the Supplemental Study prepared by 

POTESTA. However, as the POTESTA study indicated, it was not possible from these studies 

to discern the impacts of the ponds from potential impacts of the fills . There was only one site in 

the federal study, MT 98, which was not located below a sediment pond and showed primarily 

the valley fill effects. This site scored in Fair to Good range (Figure 4) and was more similar to 

reference conditions than the other filled sites (Figure I 0) . 

FIGURE 10 
A o,~erage WVSCI Score.s from Each Category in the EIS from Two Sampling Periods 
Compared with the WVSCI Score from the Filled Sampling Site Not Located below a 

Sediment Pont, MT-98 
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While changes in fish community structure below valley fills was not conclusive, it is apparent 

from the EIS and POTESTA's Supplemental Study that nutrient limitatioos are not a factor in the 
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downstream areas below the valley fills. The EIS also demonstrated that temperature differences, 

suggested to be a problem for fish reproduction, were not evident at sampling sites located 

downstream of the fills and ponds. 

7.2 Additional Studies 

7.2.1 Tweotymile Creek Watershed 

Twentymile Creek is a tributary of the Gauley River with a watershed area of 55,451 acres 

located in Clay, Fayette, Kanawha, and Nicholas counties of West Virginia. The watershed lies 

almost entirely in the mountaintop mining region of West Virginia and has limited historic 

mining with most activity in the watershed occurring recently. Numerous studies have been 

conducted in the Tweotyroile Creek watershed to determine the effects of mining in the 

watershed iocluding the EIS, and long tenn monitoring from several roal companies which is 

ongoing. PO TEST A summarized the data from avai !able sources to provide a cumulative 

assessment of the chemical and biological changes in the watershed (PO TEST A, 2006). In 

general, mining related parameters such as sulfates and conductivity have increased as mining as 

progressed in the watershed. Other parameters, such as iron, maoganese, and pH are apparently 

cUITently being successfully managed through the NPDES program, as they do not appear to be 

limiting in the watershed. 

Benthic macroinvertebrate communities have shown localized effects of mining m the 

subwarersheds and on the maiostem but are generally improving despite the mining activity in 

the watershed. For example, in Robinson Fork only 3 taxa were collected in 1994, however, 

conditions have improved in this subwatershed with a high of 14 taxa in 1999, despite ongoing 
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mining activity. A mains tern sampling site JUS! upstream of the confluence with Robinson Fork 

had only 9 taxa in 1996 and 11 taxa in 1997 but has improved such that 27 taxa were present in 

2003 and 2004 and this site is now consistently receiving Very GoodWVSCI ratings. Similarly, 

the mainstem sampling site located downstream of the confluence with Robinson Fork had only 

7 taxa collected in 1996 and 9 taxa in 1997. This site had 22 and 23 taxa collected in the spring 

of 2002 and 2003, respectively, showing marked improvemenL Of those taxa, 14 and 15 were 

EPT representatives and the WVSC[ scores at this site are consistently in the Very Good range. 

Similar results are reported for the fish communities in the sub-watersheds ofTwentymile Creek 

indicating effects of mining during the period of active mining. Although the subwatersbeds 

show effects of disturbance during active mining, they appear to recover after reclamation as 

evidenced in the Rader fork and Neff Fork sub-watersheds where post mining fish communities 

had higher abundance and richness than the pre-mining condition. In addition, the active mining 

in the headwaters of the sub-warersheds does not appear to affect the fish community within the 

maiostem of Twentymile Creek. This was demonstrated in tbe mainstem of Twentymile Creek 

downstream of Hardway Branch where mining was initiated in 2002. The sampling station 

downstream of the confluence of Hardway Branch had an increase in abundance and diversity 

during the period of active mining. ln addition, taxa that were gained during tb.is time were 

Catostomus commersoni, Ericymba buccata, Hypentelium nigricans, and Notropis ludibundus 

(23 individuals), and Notropi.s telescopus (65 individuals) . Biomass also increased during this 

period . 
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7.2.2 Trough Fork Watershed 

A study was conducted in the Trough Fork watershed of Kiah Creek in Wayne County, West 

Virginia to examine the long-term afTects of surface mining and valley fill construction on the 

benthic macroinvertebrate community and water quality. The monitoring period for the study 

was ten years and included pre-mining monitoring from 1995-1996, active monitoring from 1997 

to 1999, and post mining monitoring from 2000 to 2006. Over the course of the active mining 

phase, six valley fills, 18 sediment ponds. and approximately 40,000 linear feet of sediment and 

diversion channels were constructed. 1n addition, approximarety 57 5 acres of land was regraded. 

The results from the study show that there was an increase in calcium and sodium in the water 

chemistry due to treatment of the surface waters. In addition, there was an increase in sulfate, 

magnesium, conductivity, alkalinity, TDS, and harness as the result of mining activities. The 

benthic macroinvertebrate community demonstrated no difference in total abundance and total 

number of taxa; however, there was a decline in the percentage of mayflies as the result of 

mining activity. Despite high conductivity levels (1792 IJS in the October 2001 sample) the 

sampling site still had 19 tax.a present and had a WVSCI score of 69. The pre-mining WVSCI 

scores were Good to Very Good and are now Fair to Good (Figure 12 [Figure ll ]). It should be 

noted that drought conditions existed during the 1999-2000 sampling periods and likely 

contributed to the low scores received during this time period. 
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FIGURE 11 
Excerpt from Kirk and Maggard 2004 
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7.3 Effects of Proposed Activities 

Specific biological community changes expected downstream of Republic's Number 2 Surface 

Mine may include the reduction of mayfly or other sensitive taxa if conductivities rise to the 

expected levels. There are no significant effects expected in the fish community downstream of 

the valley fi!Js although there may be short-term impairments associated with the disturbances 

when they are ongoing. Tbis should be minimized by engineering controls and through 

compliance with the NPDES permit. Proposed mitigation activities are expected to improve 

benthic macroinvertebrate communities in that stream which will have an overall positive effect 

in the watershed. 
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Due to the impaired condition of the tributaries of George Branch, and Sandlick Creek. mining 

and valley-fill construction at the Blackcastle operation should create improved conditions in the 

watershed. Bener water quality below the newly installed tilts will support better biological 

communities than are currently present. More numerous and more sensitive taxa are expected in 

the receiving streams. Also, loading of dissolved solids should decrease as a result of a reduction 

in treatment chemicals which will have substantial benefits to downstream water quality. 

At Aracoma's Camp Branch Mine, surface water quality remains fairly good despite significant 

historic mining operations in the watershed. The benthic communities in the streams which w111 

be disturbed are in good condition desp1te the past disturbances. The currently proposed 

activities may temporarily limit rhe aquatic communities downstream of the mining and valley 

fill operations while active mining is ongoing but are not expected to limit the biota after mining 

is completed. 

7.4 Biological Community Changes Resulting from Mitigation 

Biological community changes are also expected in response to mitigation activities associated 

with the permits. Mitigation is conducted on a warershed scale to maximize the potential for 

watershed benefits from mitigation efforts . Although there has been some criticism by OVEC 

that planned mitigation efforts in the stream draining valley-filled areas at the mine sites will 

provide lit1le or no aquatic benefits, the relationship between habitat and biological communities 

is well documented and serves as the basis for the development of restoration techniques. 

Enhancement of habitat in the affected watersheds wilt have a net positive effect on the 

biological assemblages in the watershed. Specific improvements in streams receiving similar 
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treatments have been shown by REIC which bas documented biological community 

improvements in streams where mitigation projects involving bank slabilization and structure 

improvement have been completed. In one such stream in Fayette County, West Virginia, 

wvscr scores improved from 59.4 to 78.1 at one improvement site when habitat scored 

improved from 115 to 163 just 6 months after restoration. Improvements in the benthic 

macroinvertebrate community included the appearance of five mayfly taxa despite average 

conductivities in excess of 850 uS/em (REIC, 2006). 

8.0 STREAM FUNCTION 

The purpose of mitigation is to minimize the impacts of fill operations on stream function. 

functions of headwater (I st- 3n:J order) streams include: providing transition beiWeen landscape 

and larger waterbodies; providing habitat to relatively distinct and diverse invertebrate 

assemblages; assimilating nutrients, organic matter, and sediments; export of high quality water 

for water supply, recreation, waste assimilation; flood control; ecological values; connecting 

surface flow to groundwater resources; and providing thennat refuges in winter and summer 

(Pond, 2002). 

While stream functions may be lost in the area under the fill, they are generally retained, at some 

level in the drainage structures constructed to move water orr the fill and into the stream below 

the vatley fill For example, the drainage structures function to move water and sediments from 

the time of construction and wi!l also move organic material after the site is reclaimed and 

revegetated There may be differences in the schedule of sediment movement due to differences 

in peak flow and base flow conditions, however, everything will still move downstream. The 
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drainage structures and stream below the fill still act as the transition between landscape and 

larger waterbodies, altbough the landscape is cbanged from pre-mining conditions. Nutrients are 

assimilated in the pond and in the stream channel below the fill as indicated previously in this 

document although different communities process nutrients differently. Some functions, such as 

the connection between surface water and groundwater, and providing thennal refugia (and 

refugia from low flow conditions), may be enhanced due to the presence of tbe fills . 

Stream functions are difficult to measure. What is generally measured are processes which show 

functions are ongoing. Measuring the rate of photosynthesis Indicates nutrients are being up 

taken and incorporated into a food supply for downstream organisms. Measuring the rate of leaf 

litter degradation also indicates the upstream reach is functioning to provide a downstream 

supply of organic material. Similarly, trophic metrics are surrogates for complex processes such 

as trophic interaction, production, and food source availability (EPA, 1999). Biological 

assessments conducted using a multimetric approach use structural and functional anributes of 

the assemblage to characterize condition (EPA, 1998). The WVSCl includes six biological 

metrics Lhat represent elements of the structure and function of the bonom-dwelling 

macroinvertebrate assemblage (Tetra Tech, 2000) and thus would be a useful surrogate for 

processing stream evaluations and evaluating stream function. Generally, direct measures of 

stream function are not included in evaluations of the conditions; however, biological surveys are 

routinely perfonned to evaluate structural and functional aspects of streams. 
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9.0 MITIGATION 

In comments provided by OVECS consultants concerns have been expressed regarding the 

ability to mitigate headwater stream functions or to recreate headwater channels. As has been 

described previously, many functions of the headwater streams are not lost as a result of the 

filling activity or are inherently replaced as a result of the mining plan (such as water and 

sediment transpon or food supply production by the ponds). The fUnctional units of the altered 

system are not identical to those replaced but the downstream contributions are maintained. 

Because mitigation for mining projects is conducted on a watershed scale, enhancement of areas 

with potential to support more productive communities can be maximized. The creation of 

perennial stream channels is often utilized in restoration projects to create stream length and 

meanders where no stream previously existed (Hannan and Jennings, 2001). The creation of 

ephemeral and intermittent channels would be similar with the exception that they do not require 

a water source since ephemeral channels will flow as a result of precipitation events (as well as 

snow melt) and intermittent channels which flow in response to rain and the changing water table. 

While it is true that no channel existed there before, substantial chaoges in tbe landscape 

necessitate construction of some water conveyance structures or they would form naturally to 

move precipitation down gradient toward the stream. Enhancement of those structures to 

maximize the ecological functions they provide is an important step in minimizing the effects of 

mining in the watershed. A similar concept is being explored in Ohio where a project funded in 

part by the Great Lakes Protection Fund, is underway to modify agricultural drainage ditches to 

provide enhance ecological services in addition their function as drainage ditches. The study 

thus far has found that, with few exceptions, ditches have developed some natural channel 

features unassisted aod it is believed that enhanced ditches using Lhe two-stage channel design 
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system wilt enhance ecological services and reduce sediment and nutrient loading to receiving 

systems (Ward, OSU website). 

Regarding the evaluation of mitigation necessary to compensate for lose services, the USACE in 

the Huntington District does not have any specific guidelines for stream assessment Other 

distric(S, such as the Norfolk District, utilized abiotic components to assess stream impacts. 

Norfolk District., based on a review of the literarure, selected five variables whose relationship to 

overall stream health could be established. These variables were then considered analogous to or 

indicators of stream condition. These parameters were also noted as being predictable, reliable 

and repeatable, which is important when assessing multiple projects and/or impacts. The 

Louisville District utilizes a different calculator which uses abiotic and biotic measures or just 

abiotic measures. While the most robust form of the calculator (or model) utilizes both 

components (abiotic and biotic), the tool has been developed for use with only the abiotic 

information. ln the development of the Louisville District's protocol, researches noted that the 

EPA's RBP habitat scores successfully distinguished between reference and test sites. The 

researchers also noted that the physical habttat parameters proved to be the best discriminator 

(have the most power) between least disturbed streams and those that were degraded. The 

strengths of this calculator, as reported by the researchers who developed it, are that it promotes 

an ecosystem approach and real data is used to calibrate the model (input into the calculator). 

The Stream Habitat Units utilized by Aracoma, Elk Run or Alex Energy also use the RBP habitat 

scores co assess relative srream condition. 
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9.1 Summary of Site Specific Mitigation 

Compensation for temporary impacts in Long Branch of Fifteen Mile Fork and unnamed 

tributaries of Cabin Creek associated with Republic's No. 2 Surface Mine would include 

restoring each stream channel based on original stream habitat parameters and physical 

dimensions. A two-stage channel would be constructed after the sediment pond was dewarered 

and stabiliz.ed. The channel would include habitat structures and a 50-foot riparian buffer. 

Pennanent loss of intennitteot and ephemeral stream channel would be mitigated by off-site 

restoration and enhancement activities on perennial and intermittent reach of Long Branch of 

Fifteen Mile Fork 

To compensate for permanent impacts to waters of the U.S., the Elk Run proposes to enhance 

18,000 linear feet of Laurel Creek and improve overall water quality within 3,050 linear feet of 

George Branch and 2,370 linear feet of three unnamed tributaries of Laurel Creek. Lastly, the 

stream segments (7, 590 linear feet) temporarily impacted by sediment pond construction, 

sediment transport and mined through activities would be restored to their pre- mining conditions. 

These mitigation measures would be expected to ultimately improve aquatic habitat, diversity 

and abundance within the Llurel Creek watershed. 

Impacts to on-site streams have been minimized to the fullest extent possible at Aracoma 's Camp 

Branch Surface Mine. To compensate for permanent impacts to jurisdictional streams, 

the applicant proposes to create: approximately 16,5 12 linear feet of intennitteot streams and 

2,974 linear feet of ephemeral streams in the Ethel Hollow watershed at the Camp Branch 

Surface Mine; approximately I ,485 linear feet of ephemeral streams in the Camp Branch 
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watershed at the Camp Branch Surface Mine; and, 24,375 linear feet of intermittent streams in 

the Ethel Hollow watershed at the Anna Branch and Anna Branch No. 2 Surface Mines. Lastly, 

the stream segments ( 1,880 linear feet) temporarily impacted by sediment pond constructioo and 

sediment transport would be restored back to their pre-mining conditions. 
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dep 
west virginia deportment of environmental protection 

Permitting Guidance for Surface Coal Mining Operations to Protect 
West Virginia's Narrative \\'ater Quality Standards, 

47 C.S.R. 2 §§ 3.2.e and 3.2.i 

INTRODUCTION 

The purpose of this Penmning Guidance (''Guidance") is to assist West Virginia Department of 
Environmental Protection ("DEP") permit writers in developing site-specific Narional Pollutant 
Discharge Eliminarion System ("NPDES") permit conditions for surface coal mining operations 
using a holistic watershed management approach through the use of biological and chemical 
monitoring, whole effluent toxicity ("WET") £esting, and the development of Aquatic Ecosystem 
Protection Plans ('AEPP") and, where necessary, Adaptive Management Plans ("AMP'') to 
protect the State's narrative water quality standards. These standards are found in West 
Virginia's Code of State Rules, which states, in pertinent part, "No significam adverse impact to 
the chemical, physical, hydrologic, or biological components of aquatic ecosystems shall be 
allowed.'' 1 These new procedures shall take effect immediately.2 

This Guidance does not apply to ourlets rhat are primarily precipitation induced, or for which the 
activities associated with those outlets have been substantially completed. 3 

REASONABLE POTENTfAL ANALYS(S 

fn deciding which permit conditions to include in a permit, the first thing a permit writer must do 
is perform a reasonable potential analysis and document the same in the Statement of Basis for 
the permit. If the applicant cannot demonstrate, by means of its chemical and biological 
monitoring and the control measures outlined in ir.s AEPP, that it does not have reasonable 
potential ("RP") to cause or contribute to an excursion above the narrative criteria, the permit 
writer should treat new or expanded discharges as if they have RP and include WET limits in the 
pem1it, in accordance with 40 C.F.R. § I 22.44(d)(l)(v). 

At permit reissuance, DEP will use all valid and representative data to determine, on a case-by
case basis, whether an existing discharge causes, has the reasonable potential to cause, or 
contributes roan excursion from the narrative water quality criteria. Where DEP concludes that 
an existing outlet has RP, the permit will include WET limits. In cases where insufficient data is 
available to make a determination of RP upon permit reissuance, the permit writer will place 
WET monitoring requirements and triggers in the permit in order to determine RP (or lack of 

I 47 C.S.R. 2 § 3.2.i 
1 In fighr of the changing nalure of 1he policy concerns addressed herein, I his document is intended 10 be dynamic 
and will likely be modifted in lhe fu ture as te.chnology and best management pract ices develop and improve. 
3 The tenn "substantially compfe1e" shall mean tballhe opera1ion is pas1 the point when measures that eQuid be 
undertaken under either an AEPP or an AMP could be effective in reducing the operation's impact on the aquatic 
ecosystem. 



RP). If the monitoring shows RP, the permit writer will reopen the pennit to include WET 
limits. 

PERMIT CONDITtONS 

If the applicant has RP , the permit writer should use best professional judgment to establish 
permit terms and conditions and deremiine whether the proposed control measures are sufficient 
to protect the narrative water quality standards . The permi t writer should, depending on the type 
of permit being issued, establish the following conditions in the pennit each of which is 
discussed more completely below: 

New and Expanded Discharge Permits 

• WET Limits 
• Chemical Mooiwring 
• Ln-Stream Biological Monitoring 
• Aquatic Ecosystem Protection Plan (AEPP) 
• Adaptive Management Plan (AMP), if necessary 
• Reopener Clause 

Permits at Reissuance 

• WET Monitoring 
• Chemical Monitoring 
• In-Stream Biological Monitoring 
• Aquatic Ecosystem Protection Plann (AEPP) 
• Adaptive Management Plan (AMP), if necessary 
• Reopener Clause 

NEW AND EXPAI\'DED DISCHARGE PERMfTS 

This Guidance does not apply to outlets that are primarily precipitation induced. 

WET Limits 

If the applicant cannot demonstrate, by means of its chemical and biological mon itoring 
and rhe control measures outlined in its AEPP, that it does not have RP, the permit writer 
should treat new and expanded mining discharges as if they have RP and include WET 
limits in the pennit, as prescribed by 40 C.S.R. § l22.44(d)(l)(v). 

The permit writer shall establish WET limits using all applicable rules and guidance, 
including the EPA's 199 1 Technical Support Document for Water Quality-based Toxics 
Control ("TSD") . -~ To develop the WET limits, the permit writer shall consider the in
stream waste concentration of the effluent in the immediate receiving stream and 
calculate it so as to result in no greater than 1.0 chronic toxicity unit (TU,) and 0.3 acute 
toxicity unit (TU~) at the edge of the appropriate mixing zones, where applicable. 

4 EP A/50512-90-00 I PB9l-127.:1 15 
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The pennittee is required to perform WET testing quarterly. The TSD requires use of the 
most sensitive available surrogate organism (ceriodaphnia dubia) for chronic toxicity 
testing of effluents. DEP requires TDS, conductiviry, sulfate, and bicarbonate analyses 
for each aliquot used in WET testing. 

If WET resting shows noncompliance with the specified limitations prescribed in the 
pem1it, the penninec shall resample and test the effluent within 30 days. If the second 
test shows compliance, the pennittee shall cominue WET testing in accordance with the 
permit requirements. However, if the second test shows noncompliance, the perminee 
must, within 60 days, submit an AMP (as more fully described below) identifying actions 
it will take to achieve compliance with the WET discharge limitations. (f WET testing 
shows noncompliance with the specified limitations prescribed in the permit, but the 
aquatic ecosystem remains healthy (as evidenced by acceptable data retrieved at the 
biological monitoring stations), the DEP shall reevaluate the WET limits placed in the 
permit to assure that such limits rake into consideration the appropriate dilution factors, 
mixing, and the effects of the discharge on the downstream monicoring stations. 

Chemical Monitoring 

In addition to what is required for monitoring associated with the protection of numeric 
standards, the permit will require twice-per-month effiuent monitoring for TDS, specific 
conductance, sulfate, alkalinity, pH, calcium, magnesium, sodium, and potassium upon 
commencing the permitted acriviry. The same sampling suite is required for all 
established bwlogical assessment stations ("BAS"), as described below. The results of 
concurrent monitoring of WET, dissolved ions, and biological conditions will provide a 
wealth of infonnation to guide future decisions and possible refmements to this 
Guidance. 

In-Stream Biological Monitoring 

The pennit will require the maintenance of acceptable ecosystem health in waters of the 
State. Biological monitoring will be required prior to, and then regularly over the life of, 
the permined activity. An applicant must submit a monitoring plan for agency approval 
that proposes in-stream BAS that allow a holistic assessment of the aquatic ecosystem 
and a detennination of the impacts of the pennitted activity. 

The applicant should work with the permit writer and the DEP biologist to establish a 
monitoring strategy with the most appropriate moniwring locations for a holistic 
evaluation of the aquatic ecosystem. All biologic sampling shall be done in accordance 
with the West Virginia Division of Natural Resources' scientific collection permit and 
DEP's West Virginia Stream Condition Index ("WVSCI") protowl. The applicant shall 
submit co DEP for approval a monitoring plan that is consistent with WVDEP's 
Watershed Assessment Branch 2009 Standard Operating Procedures, Chapter 4,5 which 
musr include the following: 

s http://www . dep. w v .gov/WVV E/wa tershedfwq moni tori og/Documents/SOP%20 Doc!W AB %2 OSO P. pdf 
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• An in-stream BAS shall be located at the first appropriate riffic/run habitat 
downstream of each new outlet in a perennial stTeam segment. Ideally, the BAS 
will be located such that furure impacts to the stream are attributable solely to the 
pennitted activity. 

• Additional stations should be siruated on a sire-specific basis, but generally should 
be located upstream and downstream of the confluence of the immediate 
receiving stream and Lhe stream into which it drains, which allows the aquatic 
ecosystem's health tO be assessed in its entirety. 

• If the first available location for a BAS is potentially influenced by other 
watershed activities and strcssors, then a clear link betv.·een the permit controls 
and biological conditions at the stalion may not be possible. Those scenanos will 
require baseline documentation of me other potential stressors and tracking of 
watershed activities over t1me. The applicant will also have to submit a 
monitoring plan in accordance with the provisions set fonh in "Chemical 
Monitoring" above. 

• Additional monitoring stations may be designated flJrther upstream or 
downstream at points that are useful in determining the entire aquatic ecosystem's 
health. Such stations may be beneficial in identifying actions the applicant can 
take ro improve the overall health of the aquatic ecosystem. 

• The plan should include chemical and biological monitoring at the BAS prior to 
the start of the permitted activity. 

If the agency finds the condition of the aquatic ecosystem at the assessment stations prior 
to initiation of the pem1itted activity to be satisfactory, taking into account all potentially 
applicable criteria, then the acceptable furure biological condition is a WVSCI score 
greater than or equal to the WVSCI value representing the 5th percentile of reference 
(currently 68.0). ff the agency finds the condition of the aquatic ecosystem at the 
assessment stations is less than satisfactory, taking imo account all potentially applicable 
criteria, then the applicant shall identify exisLing conditions within the watershed that 
may be contributing to the problem. If a TMDL addressing biological impairment for 
ionic stress is not in effect, a WVSCl score greater than or equal to the baseline value 
would represent an acceptable future condition. 

However, permit writers should be aware that a single point in a stream may not represent 
the overall health of the aquatic ecosystem. WVSCI is a tool to be used as a primary 
indicator of stream health, but not the sole criteria; if the WVSCI score suggests a 
potential problem, DEP shall conduct an assessment o f the health of the aquatic 
ecosystem as a whole. In det.ennining whether a lower WVSCI score represents an 
unacceptable condition, the DEP will util ize best professional j udgment in a manner 
comparable to the discretion it exercises in listing streams as biologically impaired 
pursuant to § 303(d) of the Clean Water Act, including a holistic examination of the 
health of the aquatic ecosystem. 

Ag uatic Ecosystem Protection Plan (AEPP) 

New and expanded discharge pennit applications shall include an AEPP for agency 
review and approval, and the permit writer shall use the conrrol measures outlined therein 
as pan of his or her RP analysis, as outlined more fully above. The permince shall use 

4 



the measures outlined in its AEPP as a means of maintaining the health of the aquatic 
ecosystem and complying with the State's narrative waler quality standards. 

An AEPP describes control measures the applicant will implement to achieve WET 
limitations and minimize adverse biological impacts to the aquatic ecosystem 
surrounding the permitted activity. The plan should also include controls designed to 
lower the magnitude of pollutant loading associated with mining activities. If the agency 
cannot conclude that the proposed measures are reasonably expected to result in 
compliance. then the permit will not be issued. The applicant should consider all 
appropriate options when selecting and implementing control measures. Where an initial 
AEPP falls to achieve WET compliance and acceptable ecosystem conditions, the 
applicant must amend its AEPP to include additional measures that enable it to comply 
with WET limits. 

The applicant can implement any of a number of controls in an attempt to protect the 
aquatic ecosystem and to reduce or mintmize the ionic strength in the stream. Some 
examples of control mea ures that may be included in the AEPP include, but are not 
limited to, the following: 

• Test overburden to determine the material that contains sulfur or other 1omc 
strength-bearing material, so it can be isolated through material handling; 

• Minimize the amount of area disturbed at one time; 
• Minimize stormwater contact with pulverized material ; 
• lncrease stream buffer zones; 
• Minimize fill areas; 
• Mine down-dip instead of up-dip; 
• Cap fi lis and spoi I so as to minimize pass-through of rain water; 
• Revegetate any disturbed areas to minim1ze runoff; 
• Develop a plan to reduce or prevent ionic stress; 
• r f necessary, conduct TREfrRI pursuant to EPA's TSD; 
• Segregate weathered rock and return to surface; 
• Expedite reclamation; 
• Enhance riparian plantings; 
• Limit the number of active fills; 
• Restore natural streams. 

Because many of the controls outlined in the AEPP are related to best management 
practices, they will need to be addressed in the mining pennit issued pursuant to the West 
Virginia Surface Coal Mining & Reclamation Act ("Article 3 permit"). The AEPP must 
be included as an attachment to the NPDES permit application to allow for agency review 
and evaluation. 

Adaptive Management Plan (AMP) 

A "new and expanded discharge" permittee shall submit an AMP to DEP within 60 days 
of failing two WET tests in a 30-day period. An AMP is more than merely monitoring 
activities and occasionally changing them; it involves exploring alternative ways to meet 
environmental objectives, predicting the outcomes of alternatives based on the current 
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state of knowledge, implementing one or more of these alternatives, monitoring to learn 
about the impacts of managemenr actions, and then using the results to update knowledge 
and adjust management actions.6 For purposes of this Guidance, the AMP outlines the 
measures the permittee will take to achieve the chronic toxicity permit limitations ( 1.0 
TUc). This plan shall include, at a minimum, a thorough review of rhe AEPP to 
determine what, if any, changes can be made to rhe control measures outlined therein that 
will bring the permittee back into compliance with its WET limits. 

The permittee may also implement a Toxicity Reduction Evaluation (TRE)rroxicity 
Identification Evaluation (TIE) 7 plan to obtain compliance with final effluent limits or 
triggers for chronic toxicity. The purpose of a TRE is to investigate the causes and to 
identify corrective actions for dtfficulr effluent toxicity problems.8 A TRE is a site
specific study conducted in a stepwise process to narrow the search for effective control 
measures for effluent toxicity. TREs are designed to identify the causative agents of 
effluent toxicity, isolate the sources of the toxicity, evaluate the effectiveness of toxicity 
control options, and then confirm the reduction in effluent toxicity. The ultimate 
objective of a TR.E is for the perminee to achieve the limits or requirements for effluent 
toxicity contained in the permit and thereby attain the water quality standards for the 
receiving waters.9 

A TIE is a set of procedures to identify the specific chem1cals responsible for effluent 
toxicity, and TIE methods are an integral pan of the protocols for TREs. TlE procedures 
are performed in three phases: characterization, identification, and confirmation. In each 
phase, the perminee shall use aquatic organism toxicity tests to track toxicity at each step 
of the procedure. In mosr cases, these are abbreviated or shortened toxicity tests. 

If the TRE!TIE identifies toxic pollucants that can be regulated through the use of 
numeric limits, the permit writer shall put a numeric limit for those pollutants in the 
permit., in accordance with 47 C.S.R. 2 § 9 and 40 C.F.R. § 122.44(d)(l)(vi)(A). If the 
TRE/TJE does not identify toxic pollutants that can be regulated through the use of 
numeric limits, the WET limits shall remain in the permit. 

Reopener Clause 

The permit will contain an explicit reopener clause allowing DEP to modify or revoke the 
permit if prescribed controls do not attain and maintain applicable water quality 
standards. The permirtce may also request that the permit be reopened if, after a 
sufficient amount of data has been collected, the agency determines that RP does not 
exist, and the permittee can request an adjustment to its monitoring activities through a 
modification of the pennit. 

6 See, U.S. Department o f the Interior's Technical Gwde: Adaptive Managemenl 
7 Although TREITIE is briefly outhncd in this document, pennit writers and pennittees shall refer to EPA's TSD 
and the guidance documents listed therein for specific direction on how to conduct these evaluauons 
s EPA's TSD, p. 11 4 
~ ld. 
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P£RIHTTS AT R.EISSUANC£ 

These pem1it conditions are only to be established for outlets that are pnmarily precipitation 
induced, or for which the activities associated with the outlets are substantially complete at the 
time of reissuance. [f the agency determines at the time of reissuance that permitted outlets have 
noc been constructed, the requirements outlined in "New and Expanded Discharge Permits" 
above will apply. Otherwise, DEP will establish the following permit conditions: 

Wet Monitoring and Limits 

Where there is nor sutlicienr WET, chemical, and/or biological assessment data to 
perform a reasonable potential analysis at permit reissuance, the permit writer will assign 
WET monitoring to detennine reasonable potential to cause or contribute ro an excursion 
above the narrative criteria, as prescribed by 40 C.F.R. § 122.44(d)(l)(ii). 

The permit writer will establish \VET monitoring triggers using all applicable rules and 
guidance, including EPA's TSD. In developing the WET trigger, the permit writer will 
consider the in-stream waste concentration of the eft1uent in the immediate receiving 
stream and calculate it so as to result in no greater than l.O chronic toxicity unit (TUc) 
and 0.3 acute toxicity unit (TUa) at the edge of the appropnate mixing zones, where 
applicable. 

The permittee is required to perfonn WET monitoring quarterly. The TSD requires use 
of the most sensitive available surrogate organism (ceriodaphnia dubia) for chronic 
toxicity testing of effluents. DEP requires TDS, conductivity, sulfate, and bicarbonate 
analyses for each aliquot used in WET testing. 

If WET monitoring shows an exceedance of the specified triggers prescribed in the 
permit. the permittee shall resample and test the effiuent within 30 days. If the second 
test shows compliance, the pem1ittee shall continue WET monitoring in accordance with 
the permit requirements. However, if the second test shows an exceedance, me permittee 
must, within 60 days, submit an AMP identifying actions it will take to achieve 
compliance with the WET triggers. The permittee must also submit a permit 
modification to place \VET limits in the permit. 

Chemical Monitoring 

The permit will require enhanced effluent and receiving water monitoring of dissolved 
ions for permits upon reissuance. 

The permit will require twice-per-month effiuent monitoring for TDS , specific 
conductance, sulfate, alkalinity, pH, calcium, magnesium, sodium, and potassium. The 
same sampling suite is required for all established srream monitoring stations. The 
results of concurrent monitonng of WET and dissolved ions testing at the discharge and 
in-stream monitoring locations will provide a wealth of information to guide future 
decisions and possible refinements to this protocol. 

In-Stream Biological Monitoring 
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The permit will require the maintenance of acceptable ecosystem health in waters of the 
State. DEP will require in-stream biological monitoring regularly over the remaining life 
of the permitted activity. The permittee must submit a monitoring plan for agency 
approval that proposes in-stream BAS that allow a holistic assessment of the aquatic 
ecosystem and a determination of the impacts of the penn1tted activity. To that end, 
biological monitoring as discussed above may be applied as appropriate. 

Adaptive Management Plan (AMP) 

A permittee with a reissued permit shall submit an AMP to DEP within 60 days of 
exceeding rwo WET triggers in a 30-day period. The AJvfP shall include appropriate 
control measures as outlined in "Aquatic Ecosystem Protection Plan" above that are 
designed to obtain compliance with WET triggers, maintain the health of the aquatic 
ecosystem, and comply with the State's narrative water quality standards. If the WET 
testing results continue to exceed the established permit trigger(s), then the pennittee has 
exhibited a reasonable potential to cause or contribute to an excursion above West 
Virginia's narrative water quality standards (speci ftcally, 47 C.S .R. 2 §§ 3.2.e and 3.2.i), 
and the permit wnter will reopen the permit to impose WET limitS. Alternatively, the 
AMP may allow the perminee to conduct TREffiE (as outlined above), in an effort to 

identify toxic pollutants that can be regulated through the imposition of numeric limits in 
the permit. 

Reopener Clause 

The permit will contain an explicit reopener clause allowing DEP to modify or revoke the 
permit if prescribed controls do not attain and maiotain applicable water quality 
standards. The pcrminee may also request that the permit be reopened if, after a 
sufficient amount of data has been collected, the agency determines that R.P does not 
exist, and the permittee can request an adjustment to its monitoring activities through a 
modification of the permit. 
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